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ADVERTISEMENT 



TO THE 



AMERICAN EDITION. 



A HE fuccefs of " The Botanic Garden" has 
been fo great in Europe, and its reputation is fo well 
cftabliflied in America, that it would betray a culpa- 
ble vanity in the Publifhers, were they to attempt, 
by any thing that they could offer in this place, to 
recommend the Poem to the further patronage of 
their fellow-citizens. They may be indulged, how- 
ever, -in a few remarks on the advantages of the pre- 
fent edition. 

The London copy, in quarto, fells for twelve dol- 
lars and upwards in America ; a price which readers 
of Poetry, and even ftudents of Nature, in this coun- 
try, can feldom conveniently pay. It is, befide, more 
adapted for a library than for daily ufe. 

The Dublin edition, in oftavo, which has princi- 
pally circulated in the United States, is deficient both 
in correftnefs and in many plates,, effential to the 
thorough comprehenfion of feveral parts of the work. 
It is in two feparate volumes ; and bears a price dif- 
proportionate to its value as a book. 

In the prefent edition, the Publiftiers have endea- 
voured to reconcile the two extremes ; and to attain 



ADVERTISEMENT. 

convenience and cheapnefs, without any cenfurablc 
facrifice of correftnefs and elegance. In their edition, 
the Poem is comprized in a fingle volume of commo- 
dious fomi ; the type and paper are fuperior to thofe 
of the Irifh, and, perhaps, not inferior to thofe of the 
Englifti copies -, no plates, but fuch as are merely or- 
namental, and of thefe only four out of twenty-one 
plates in all, have been omitted ; thofe which are in- 
ferted are executed in the beft manner the ftate of 
the arts in this city will admit : and there is reafon to 
believe that few errors are difcoverable in the letter- 
prefs. 

On the whole, the Publifhers venture to believe 
that they (hall be found to have fulfilled every expec- 
tation which they raifed by their propofals ; and that 
they fhall have acquitted themfelves, in this under- 
taking, to general fatisfaftion. 

KeW'York^ March 20y 1798. 



EPISTLE 

rO rHE AUTHOR OF THE BOTANIC GARDEN. 



JL OR unknown ages, 'mid his wild abode, 
Speechless and rude, the human savage trode; 
By slow degrees expressive sounds acquired. 
And simple thoughts in words uncouth attired. 
As growing wants and varying climes arise, 
Excite desire and animate surprize. 
Gradual his mind a wider circuit ranged, 
Hb manners soften'd, and his la];iguage changed; 
And grey experience, wiser than of yore, 
Bequeathed its strange traditionary lore. 

Again long ages mark the flight of time. 
And lingering toil evolves the Art di trine. 
Coarse drawings, first, the imperfect thought reveal'd; 
Next, barbarous forms the mystic sense conceal'd; 
Capricious signs the meaning, then, disclose ; 
And, last, the infont alphabet arose: 
From Nilus' banks adventurous Cadmus errs. 
And on his Thebes the peerless boon confers. 

Slow spread the sacred art, its use was slow : 
Whatever the improvements later times bestow. 
Still how restrain'd, how circumscribed, its power ! 
Years raise the fruit an instant may devour. 
Fond Science wept; the uncertain toil she view'd, 
And, in the evil, half forgot the good. 
What tho' the sage, and tho' the bard inspired, 
By truth illumined, and by genius fired, 
In high discourse the theme divine prolong, 
And pour the glowing tide of lofty song; 
To princes limited, to Plutus* sons, 
Tyrants of mines and heritors of thrones, 



EPISTLE 

The theme, the song, scarce toucht the general mind ; 

Lost, or secluded from opprest mankind. 

Fond Science wept; how vain her cares she saw, 

Subject to Fortune's ever-varying law. 

Month after month a single transcript claimed. 

The style perchance, perchance the story, maim'd j — 

* The guides to truth corrupted, or destroyed, 

A passage foisted, or a painful void. 

The work of ignorance, or of fraud more bold> 

To blast a rival, or a scheme uphold; — 

Or, in the progress of the long review, 

The original perisht as the copy grew ; 

Or, perfe^l" both, while pilgrim bands admire. 

The instant prey of accidental fire. 

Fond Science wept; whatever of costliest use. 

The gift and glory of each favouring Muse; 

From every land what genius might sele6t; 

What wealth might purchase, and what power prote6t; 

The guides of youth, the comforters of age; 

Swept by the besom of barbaric rage, — 

Scarce a few fragments scattered o'er the field, — 

Frantic, in one sad moment, she beheld. 

** Nor shall such toil my generous sons subdue ; 

** Nor waste like this again distress the view 1" 

She cries: — where Harlem's classic groves 

Embowering rise, with silent flight she moves; 

She marks Laurentius carve the beechen rind, 

And darts a new creation on his mind : 

A sudden rapture thrills the conscious shades; 

The gift remains, the bounteous vision fades. 

Homeward, entranced, the Belgic Sire returns; 

New hope inspires him, and new ardor burns; 

Secret, he meditates his art by day; 

By night fair phantoms o'er his fancy strays 

With opening morn they rush upon his soul. 

Nor cares, nor duties, banish nor control ; 

Haunt his sequestered path, his social scene. 

And, in his prayers, seduAive, intervene; 

* The four foUowiog lines were fupplied by a friend. 



TO D«. DARWIN, 

I 

TiWf sJiappd to method, simple, and complete, 

The filial ear the joyful tidings greet.* 

— First, their nice hands the temper'd ktttn- frame. 

Alike in height, in width, in depth, the same; 

X)eep in the matrices secure infold, 

And fix within, and justify^ the mould i 

The red amalgam from the cauldron take. 

And flaming pour, and, as they pour it, shake | 

On the hard table spread tl^e tyjie congeal'd, 

^nd smooth and polish on its marble field \ 

While, as his bijsy fingers either plies, 

The en>brion parts of future volumes risc^ 

r— Next, with wise care, the slender /tlate they choosy. 

Of shining steel, and fit, with hardened screws^ 

The shifting sliders^ which the varying line 

Break into parts, or yet as one confine; 

Whence, firmly bound, and fitted for the chase^ 

Imposed^ it rests upon the stony base; 

Till, hardly driven, the many-figured qupins 

Convert to forms the accumulated lines, 

— Then, with new toil, this upright fi-ame they shapCy 

And strii6l conne6t it by the solid cap; 

The moving ^^^ still more the frame combines; 

The guiding shplf its humbler tribute joins j 

While the stoqt winter erring change restrains, 

And bears the carriage, and the press sustains : 

* The //«/^^« these, and \^iW/|^ well connect, 
Four slender bars support it, and dire^l:, 
As the high handle, urging fi'om above. 
Downwards and forceful bids its pressure move: 
Beneath, "w^ih plank the patient carriage spread. 
Lifts the smooth marble on its novel bed, 
Bides on its wheeled spit in rapid state, 

Nor fears to meet the quickrdescending weight. 
— Last, the wise Sire the ready /om supplies. 
With cautious hands and scrutinizing eyes; 

♦ Laurentius first confided the secret of his discovery to his son-in-law.r- 
Thc reasons for the subsequent deviations from historical accuracy, will bq 
obvious to the poetic reader. 

a 



EPISTLE 

Fks the moist ^yM/tan^ — (while the Youth, intent, 
With Jtatting balls^ applies the sable paint,) 
Then lowers the frisket^ turns the flying rounce^ 
And pulls amain the forceful bar at once; 
A second turn, a second pressure, gives, 
And on the sheet the fair impression lives. 
Raptured, the Youth and reverend Sire behold. 
Press to their lips and to their bosoms fold ; 
Miiigle their sighs, ecstatic tears descend. 
And, face to face, in silent union blend : 
Fond Science triumphs, and rejoicing Fame, 
From pole to{>ole, resounds Laurentius' name^ 

Itence, doom'd no more to barbarous zeal a prey, 
Genius and Taste their treasured stores display ; 
Nor lords, nor monks, alone, the sweets procure. 
But old •and young, the humble and the poor. 

Hence, wide diffused, increasing knowlege flies. 
And error's shades forsake the jaundiced eyes ; 
Man knows himself for man, and sees, elate, 
The kinder promise of his future fate; 
Nations, ashamed, their ancient hate forego, 
And find a brother, where they found a foe. 

Henc^, o'er the world, — (what else perchance conccal'd, 
Supprest for ages, or fore'er withheld. 
To one small town, , or shire, or state, confined. 
In merit's spite to long ncgleft consign'd. 
The sport or vi6tim of some envious flame,, 
Whence care nor art might rescue nor reclaim,) — 
Flies the Botanic Song; around 
Successive nations catch the enchanting sound. 
Glow as they listen, wonder as they gaze. 
And pay the instrudtive page with boundless praise : 
For not to Britain's parent isle alone, 
Or what the East encircles with her zone. 
The bounty flows; but spreads to neighbouring realms. 
And a new hemisphere with joy o'erwhehns. 



♦^5 



4 



. TO Djl. DARWIN. 

Here^ read with rapture, studied with delight, 
Long shall it charm the taste, the thought excite; 
And youths and maids, the parent and the child. 
Their minds illumined, and their griefs beguUcd, 
By all of fency, all of reason, moved, . 
Rise from the Work invigor'd apd improved. 

Nor only here^ nor only nowy enjoy'd : — 
Where opes the interior desolate and void; 
Where Mississippi's turbid waters glide, 
And white Missouri pours its rapid tide; 
Where vast Superior spreads its inland sea. 
And the pale tribes near icy confines stray; 
** Where now Alaska lifts its forests rude, 
** And Nootka rolls her solitary flood ;"* 
Where the fierce sun with ray severer rains 
His floods of light o'er Amazonian, plains; 
Where,, land of horrors !« roam the giant brood, 
On the bleak margin of -the antar6tic flood; 
In future years, in ages long to come,—- 
When redient Justice finds again her home ; — 
Known^ honour'd, studied,^ graced^ with nobler fiune, 
Its charms unfaded, and its worth the same. 
To vaster schemes shall light the kindling view, 
And lift to heights no earlier era knew. 
Some ardent youth, some Fair whose beauties shine, 
In mind, as person, only not divine, — 
In halls where Montezuma erst sat throned. 
Whom thirty princes as tlieir sovereign own'd ; — 
In bowers where Manco laboured for Peru, 
While the white thread his blest Qella drew,— 
Where Ataliba met a tyrant's rage,^ — 
Entranced, shall ponder o'er the various page ; 
Or, where Oregon foams along the West, 
And seeks the fond Pacific's tranquil breast, 



* This couplet is from an unpubUshed Poem of my friend Mr. Richard 
Alsop; a poet who, were his ambition equal to his talents, would appear 
among the poets of his time ** velut inter igms luna minwes^* 
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TO 

THE AUTHOR 



or THE 



POEM ON THE LOVES OF THE PLANTS. 



BT TIf£ RSr. W. B. ST£r£JfS. 



o 



FT tho* thy genius, Darwin ! amply fraught 
With native wealth, explore new worlds of mind; 
Whence the bright ores of drossless wisdom brought, 
Stampt by the Muse's hand, enrich mankind ; 

Tho* willing Nature to thy curious eye, 
Involved in night, her mazy depths betray; ' 

Till at their source thy piercing search descry 
The streams, that bathe with Life our mortal clay; 

Tho', boldly soaring in sublimer mood 

Through trackless skies, on metaphysic wings, 

Thou darest to scan the approachless Cause of Good^ 
And weigh, with stedfast hand, the sum of Things; 

Yet wilt thou, charm'd amid his whispering bowers. 
Oft with lone step by glittering Derwent stray, 

Mark his green foliage, count his musky flowers, 
That blush or tremble to the rising ray; 

While Fancy, seated in her rock-roof *d dell, 
Listening the secrets of the vernal grove. 

Breathes sweetest strains to thy symphonious shell, 
And " gives new echoes to the throne of Love." 

Re/torij Nov. 28, 1 788. 



vm ) 

TO 

Dr. DARWIN. 

W HILE Sargent winds, with fond and curious eyes, 
Thro* every mazy region of ** the mine— — " 

While, as entrancing forms around him rise, 
With magic light the mineral kingdoms shine; 

Behold! amid the vegetable bloom, 

Darwin, thy ambrosial rivers flow. 
And suns more pure the fragrant earth iliqme. 

As all the vivid plants with passion glow. 

Yes! — and, where'er with life creation teerns, 

1 trace thy spirit thro' the Kindling whole; 
A& with new radiance to the genial beams 

Of Science, isles emerge, or oceans roU^ 
And Nature^ in primordial beauty, seems 

To breathe, inspir'd by Thee, the p^iilosophic soul! 

R. POLWHELE. 
Kentcn^ near Exeter^ April i8, 1792. 
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Dr. DARWIN. 

X WO Poets, (poets, by report, 

Not oft so well agree) 
Sweet harmonist of Flora's court 1 

Conspire to honour Thee. 

They best can judge a poet's worth, 
Wfio oft themselves have known 

The pangs of a poetic birth, 
9y labours of their own» 



( ix ) 

We, therefore, pkas'd, extol thy SQiig» 

Though various yet complete. 
Rich in ennb^ishment, as strong 

And learn'd as tt is sweet* 

No envy siingles whh our piaise, . 

Though could our hearts repine 
At any Poet's happier Jays, 

They would, they inust|. at thine* 

But we in mutual bondage knit 

Of Friendship's closest tie. 
Can gaze on eren OAawiv^s wit 

With an unjaundic'd eye; 

And deen) die bard, whoe'er he be^ 

And howsoever known. 
Who would not twiae a wreath ibr Thee^ 

Unworthy of his own. "^ 

Wm. COWPER, 

fTeston C/nder^ooody Ohey^ Bueii^ J^mte2$f X793* 



TO 

Dr. DARWIN. 

J\s Nature lovely Sciencie led 
Thro' all her ftow'ry maze. 

The volume she before Jier spread 
Of D A R wi N 's radiant lays. 

Coy Science starts-^-so started Ey« 
At beauties yet unknown : 

** The figure that you there perceive 
(Said Nature) is your own/' 

b 



€ 



" My own? It is:--^ut half so feiir 

** I never seem'd till now : 
«* And here, too, with a soften'd air, 

** Sweet Nature ! here art Thou." 

** Yes — ^in this mirroar of the Bard 

<« We both emheliish'd shme ; 
** And grateful will unite to guard 

•* An artist so divine." 

Thus Nature and thus Science spake 

In Flora's friendly bower; 
While Darwin's glory seemM to wake 

New life in every flower. 

This with delight two Poets heard; 

Time verifies it daily; 
Trust it, dear DxawiN, on the word 

Of Cowpsaand of Hatlet!-^ ' 

W. HAYLEY, 

Earthafif mar. Chicheittr^ June 27, 1 79a. 



Addrefs to the River Derwent^ on whofe Banks the 
Author of the Botanic Garden rejides. 



By F. N. C. MUNW, £/j. 179a. 
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ERWENT, like thee thy Poet's splendid song 
With sweet vicissitudes of ease and force 
Now with enchanting smothness glides along. 
Now pours impetuous its resounding course; 

While Science marches down thy wond'ring dells. 
And all the Muses round her banners crowd, 

Pleas'd to assemble in thy sparry cells. 
And chant her lessons to thy echoes proud; 



While here Philoflophy and Truth display 
The shining robes iho^ heaven-horn sisters ti^ove. 

While Fays and Graces heck'ning sau>oth their way. 
And hand in hand with Flora follows Love. 

Weil may such radiant state increase thy pride. 
Delighted stream ! tho' rich in native charms^ 

Tho' inborn worth and honour stiU reside, 
Where thy chill banks the g^^, Qj[ Qh^tswortb warmy, 

Tho' here her new-found art^ as^that of yore,^ 

The spinster Goddess to thy ;(yle assigns ; 
Tho', where her temples crowd thy peopled shorC]^ 

Wealth gilds thy urn^ ^nd fame thy chaplet twines.. 

Ah, while thy nymphs in Derby 'sl towered vale 
Lead their sad Quires around Milc4ena's bier, 

What soothing sweetness breathes along the gale. 
Comes o'er the consort's heart, and balms a brother's tear} 



^er ntw'fwnd art, t9V. Alliidiiig to d^c munerous cottQO auUs on aod 
near the river BerwenL 

jmimaU H^* Mn» Ficnch, fifter to Mrs* Mwidjr I^art L Canto lU^ 
If 308. 
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CONTAIN^NO 



THE ECONOMY OF VEGETATION. 



A POEM, 



W1T« 



PHILOSOPHICAL NOTES, 



It Ver, et Venus*; et Veneris prznuncius ante 

Pennatus graditut Zephyrus veftigia propter; 

Flora quibus mater, praefpergens ante viai 

Contra, coloribus egregiis et odoribus opplet, Luci^it, 



The first American^ from tht third London ^dition. 
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APOLOGY. 



jLT may be proper here to apologize for many of the subsequent 
conje^ures on some articles of natural philosophyi as not being 
supported by accurate investigation or conclusive experiments* 
Extravagant theories, however, in those parts of philosophy where 
our knowledge is yet imperfect, are not without their use; as they 
encourage the execution of laborious experiments, or the investi« 
gation of ingenious deductions, to confirm or refute them. And, 
since natural objeds are allied to each other by numy affinities^ 
every kind of theoretic distribution of them add^ to our knowledge 
by developing some of their analogies. 

The Rosicrucian dodrine of Gnomes, Sylphs, Nymphs, and 
Salamanders, was thought to afford a proper machinery for a 
Botanic poem; as it is probable, that they were origmally the 
names of hieroglyphic figures representing the elements. 

Many of the ifnportant operations of Nature were shadowed 
or allegorized in the heathen mythology, as the first Cupid spring- 
ing from the Egg of Night, the marriage of Cupid and Psyche^ 
the Rape of Proserpine, the Congress of Jupiter and Juno, the 
Death and Resuscitation of Adonis, &c. many of which are iui- 
geniously explained in the works of Bacon, vol. v. p. 47. 4tb 
edit. London, 1778. The Egyptians were possessed of many 
discoveries in philosophy and chemistry, before the invention of 
letters; these were then expressed in hieroglyphic paintings of men 
and animals ; which, after the discovery of the alphabet, were de- 
scribed and animated by the poets, and became first the deities of 
Egypt, and afterwards of Greece and Rome, Allusions to those 
fables were therefore thought proper ornaments to a philosophical 
poem, and are occasionally introduced either as represented by the 
poets, or preserved on (he numerous gem^ and medallions pf aa» 
tiquity. 
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ARGUMENT 



or THB 



FIRST CANTO. 



JLHE Genius of the place invites the Goddefs of Botany, I. She defcendsj 
fe received by Spring, and the Elements, 59. AddreiTet the Nymphs of 
Fire. Star-light Night feen in the Camera Obfcura, 81. I. Love created 
the Univerfe. Chaos explodes. AU the Stars revolve. God, 97. II. Shoots 
ing Stars. Lightning. Rainbow. Colours of the Morning and Evening 
fikies. Exterior Atmofphere of inflammable Air. Twilight. Fire<-baUs. 
Aurors^ Borealis. Planets. Comets. Fixed Stars. Sun's Orb, 115. III. 
X. Fires at the Earth's Centre. Animal Incubation, 137. 3. Vokanic 
Mountains. Venus vifits the Cyclops, 149. IV. Heat confined on the 
Earth by the Air. Phofphoric lights in the Evening. Bolognian Stone* 
Calcined SAielis. Menmon's Harp, X73. Ignis Fatuus. Luminous Flow- 
ers. Glow-wonn. Fire-fly. Luminous Sea-infers. Eledric Eel. Eagle 
armed with Lightning, 1S9. V. i. Difcovery of Fire. Medufa, 309. %• 
The chemical Properties of Fire. Phofphorus. Lady in Love, 113. 3. 
Gu-powder, 237. VI. Steam-engine applied to Pumps, Bellows, Water- 
engines, Oom-mills, Coining, Barges, Waggons, Flying-chariots, 253. La- 
bours of Hercules. Abyla and Calpi, 397. VIT. i. £le(ftric Machine. 
Hefperian Dragon. Eledric Kifs. Halo round the Heads of Saints. Elec- 
tric Shock. Fairy-rings, 335. a. Death of ProfefTor Richman, 371. 3, 
Franklin draws Lightning from the Clouds. Cupid (hatches the lliunder- 
bolt from Jupiter, 383. VIII. Phofphoric Add and Vital Heat produced 
in the Blood. The great Egg of Night, 399. IX. Weftem Wind unfet- 
tered. Naiad releafed. Froft aflailed. Whale attacked, 421* X. Buda 
and Flowers expanded by Warmth, Ele<ftricity, and Light. Drawings with 
colourlefs fympathetic Inks; which appear when warmed by the Fire, 457. 
XI* Sirius. Jupiter and Semele. Northern Conftellations. Ice-Iflands 
navigated into the Tropic Seas. Rainy Monfoons, 497. XII. Pointa 
cre^ed to procure Rain. Elijah on Mount Carmel, 549. Departure of 
the Nymphs of Fire like fparks from artificial Fireworks, 587. 



THE 

BOTANIC GARDEN. 
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ECONOMY OF VEGETATION, 



CANTO I. 

** i^TAY your rudejleps / whofe throbbing breafts infold 

The legion-fieiids of Glory, or of Gold ! 

Stay t whofe falfe lips fedu£tive fimpers part. 

While Cunning neftles in the harlot-heart I — 

For you no Dryads drefs the rofeate bower, ^ 

For you no Nymphs their fparkling vafes pour; 

Unmark'd by you, light Graces fwim the green, 

And hovering Cupids aim theic fhafts, unfeen. 

" But Thou I whofe mind the well-attcmper*d ray 
Of Tafte and Virtue lights with purer day ; ip 

Whofe finer fenfe each foft vibration owns 
With fwcet refponfive fympathy of tones ; 
So the fair flower expands its lucid form 
To meet the fun, and fhuts it to the florm ;*— 
For thee my borders nurfe the fragrant wreadi, 15 

My fountains' murmur, and my zephyrs breathe; 
l^w Aides the painted fnail, the gilded fly 
Smoothes his fine down, to charm thy curious eye; 
On twinkling fins my pearly nations play, 
Or win with finuous train their tracklefs way; 20 

So tht fair flovnr, 1. 1%, It feems to have been the original defign of the 
pbiloibphy of Epicurus to render the mind ez<{iiifitely feoiible to agreeable 
fenfiitions, and equally infenfible to dilagreeabk ones. 

Part I. B 




a BOTANIC GARDEN. Part I. 

My plnmy pairs, in gay embroidery drefs'd. 
Form, with ingenious bill, the penfile neft ; 
To Love's fweet notes attune the liftening dell, 
And Echo founds her foft fymphooious fhcU* 

" And, if with Thee fomc haplefs Maid fliould ftray, 25 
Difafteroiis Love cooipaaioa of her way» 
Oh, lead her timid fteps to yonder glade, 
Whofe arching clids depending alders fhade ; 
There, as meek Evening wakes her temperate breeze. 
And moon -beams glimmer through the trembling trees, 30 
The rills, that gurgle round, fliall foothe her ear, 
The weeping rocks fhall number tear for tear; 
There, as fad Philomel, alike forlorn. 
Sings to the Night from her accuftonaed thorn i 
While at fweet intervab each falling note 35 

Sighs in the gale, and whifpers round the grot; 
The fifter-woe (hall calm her acbiqg breaft. 
And fofcer flumbers ^e^ her cares to reft.--^ 

" Winds of the North ! reftrain yoor icy gales. 
Nor chill the bofom of thefe happy vales f 4P 

Hence in dark heaps, ye gathering Clouds, revolve ! 
Difperfe, ye Lightnings ! and, yc Mi(b, UiiTolve ! 
— Hither, emerging from yon orient ikies, 
Botanic Goddess ! bend thy radiant eyes; 
O'er thefe foft fcenes aflume thy gentle reign, 4^ 

Pomona, Ceres, Flora in thy train ; 
O'er the ftill dawn thy placid fmile effufe, 
And with thy filver fandals print the dews ; 
In noon's bright blaze thy vermil veft unfold, . 
And wave thy emerald banneii' ftarr'd with gold." 50 



Difajlerous Love. I. a6. The fcenery is taken from a botanic garden about 
a mile from Lichfield, where a cold bath was ere^ed by Sir John Ployer. 
There is a grotto furrounded by projedting rocks, from the edges of which 
trickles & perpetual fliowcr of water; and it is here reprefented as adapted 
to love-fcenes, as being thence a proper refi4encc for the modern goddefs of 
•Botany, and the eafier to introduce the next poem on the Loves of we Hants^ 
according to the fyftem of Linnxus. 
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Thus fpokc the Genius, as he ftept along, 
And bade thefc lawns to Peace and Truth belong ; 
Down the fteep flopes He led, with modeft Ikill, 
The willing pathway, and the truant rill, 
Stretch'd o'er the marfhy vale yon willowy mound, 55 

Where fhines the lake amid the tufted ground, 
Rais'd the young woodland, fmootb'd the wavy green. 
And gave to Beauty all the quiet fcene. — 

She comes ! — the Goddess ! — through the whifpering air, 
Bright as the morn, delcends her bluChing car ; 6q 

Each circling wheel a wreath of flowers entwines^ 
And gem'd widi flowers the lilken harnefs fhines ; 
The golden bits with flowery finds arc deck'd. 
And knots of flowers the crimfon reins connefl. — 
And now on earth die filvcr axle rings, 65 

And the fhell finks upon its Sender fprings ; 
light from her airy feat the Goddcfs bounds, 
And fleps celeflial preis the panfied grounds. 

Fair Spring advancing calls her feather'd quire. 
And tunes to fofter notes her laughing lyre; 70 

Bids her gay hours on purple pinions move. 
And anus t^r Zephyrs with the fhafts of Love, 
Pleas'd Gnomes, afcending from their earthy beds. 
Hay round her graceful footfleps, as fhe treads; 
Gay Sylphs attendant beat the fragrant air 75 

On winnowing wings, and waft her golden hair ; 
Blue Nymphs emerging leave their fparkling flreams, 
And Fiery Forms alight from orient beams ; 



TUaii Gnomes, L 73, The Roficrudan doiftrine of Gnomes, Sylphs, 
Kytnphs, and Salamaaders, affords proper machinery for a philofophic poem; 
as it is prsibsCble that they were originally the names of hieroglyphic figures 
of the Elements, or of Genii prefiding over their operations. The Fairies 
€jf more modern days fecm to have been derived from them, and to have in-" 
faerited their powers. The Gnomes and Sylphs, as being more ; ^.ly allied 
to modern Fairies, are reprefented as either male or female, which diftin- 
gui&es the latter from the Aura^ of the Latin poets, which were only fe- 
male ; except the winds, as Zcphyrus and Auflcr, may be fuppofcd to have 
hem tbeii huibands. 



i 
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MufkM in the lofe's lap frefli dews they flied^ 

Or breathe celeftial luftres round her head. 8p 

Firft the fine Fonril her dulcet voice requires^ 
Which bathe or ba(k in elemental fires j 
Froiii each bright gem of Day's refulgent car, 
From the pale fphercf of every twinkling ftar, 
From each nice pore of ocean, earth, and air, 8j[ 

Witfi eye of flame the fparkling hofts repair, 
Mix their gay hues, in changeful circles pby^ 
Like motes, that tenam the meridian ray>-*- 
So the clear Lens colleds, with magic powet^ 
The countlefs glories of the midnight hour; 9O 

Stars after ftars, with quiverirUg hiftre fall, 
And twinkling glide along the whtten*d wall. — 
Pleafed, as they pafs, (he counts die glittering bands. 
And dills their murmur with her waving hands ; 
Each liftening tribe with fond expedance burns^ 9 j 

And now to thefe, and ngw to thofe, (he turns.- 

I. " Nymphs of primeval Fire ! your veftal trail! 
Hong with gold trefles o*er the vafl; inane, 



Nymphs of primeval fire, 1. 97. Thtf fluid matter "of heat is perhaps the 
knoft extenfiv^ element in nature ; all other bodies are itnmerfed in it, and 
are preferved in their prefent flate of folidity or fluidity by the attra^oD 
<of their particles to the matter of heat. Since all known bodies are con-' 
tr^ftible into lefs fpace by depriving them of fome portion of their heat, and 
as there is no part of nature totally deprived of heat, there is reafon to be- 
Keve that the particles of bodies do not touch, but are held towards each other 
by their felf-attra<5lion, ' and recede from each other by their attra<5lion to 
the mafs of heat which furrounds them; and thus exift in an equilibrium 
between thefe two powers. If more of the matter of heat be applied to 
them, they recede further from each other, and become fluid ; if ftill more be 
applied, they take an aerial form, and are termed Gafles by the modem che* 
ijmifts. Thus, when water is heated to a certain degree, it would inftantlj 
afltuae the form of fleam, but for the prefTure of the atmofphere,. which 
prevents this change from taking place fo eafily; the fame is true of quick* 
filver, diamonds, and of, perhaps, all other bodies in Nature ; they would 
firfl bcconie fluid, and then aeriform, by appropriated degrees of beat. On 
the contrary, this elaflic matter of heat, termed Calorique in the new no- 
menclature of the French Academicians, is liable to become confolidated it- 
felf in its combinations with fome bodies, as perhaps in nitre, and probably 
IB combuflible bodies, as fulphur and charcoal. See note on 1. 23a of this 
Canto. Modern philofophers have not yet been able to decide whe^j^ 
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Kcrc'd with your filver (hafts the throne of Night, 

And charm'd young Nature's opening eyes with light; lOo 

When Love Divine^ with brooding wings unfurl'd, 

Caird from the rude abyfs the livitMpprld. 

" — Let there be Light i proclaim'd the Almighty Lord, 

Aftonifti'd Chaos heard the potent word ; — 

Through all his realms the kindling Ether runs, 105 

And the mafs ftarts inta a million funs ; 



ilght and heat be ditilerent imda, of ittodificationa of the iame fluid, as diey 
have many properties in common. See note on L 468 of this Canto. 

IVbcH L9vt Divine. 1. loi. From having obferved the gradual evolution 
of the young animal or plant from Its t%g or feed ; and afterwards its fuc* 
ceffive advances to its mors perfe^ ftate, or maturity ; philofophers of all 
ages feem to have imagined, that the great world itfelf had likewife its in- 
fancy, and its gradual progrefs to maturity: this feems to have given origin 
to the very ancient and iUblime allegory of Eros, or Divine Love, produc- 
ing the world from the egg of Hight, as it floated in Chaos. See 1. 419 of 
this Canto. 

The external cruft of the earth, as far as it has been expofed to Our view, 
n mines or mountains, countenances this opinion; fince thcfe have evidently, 
or the moft part, had their origin from the fheUs of fifhes, the deconipofi- 
tion of vegetables, and the recrements of other animal materials, and muft, 
therefore, have been formed progreffively from fmall beginnings. There 
are likewife fome apparently ufelds or incomplete appendages to plants and 
animals, which feem to (hew they have gradually undergone changes from 
their original ftate; fuch as the ftomens without anthers, and ftylcs without 
iBgmas of feveral plants, as mentioned in the note on Curcuma, vol. ii. of 
this work. Such as the halteres, or rudiments of wings of fome two-wing- 
ed infeifts; and the paps of male animals; thus fwine have four toes, but two 
X]i them are MnpcrfedJy formed, and not long enough for ufe. The alian- 
toide in fome animals ieems to have become extin<%; in others, is above ten- 
fold the fixe which would feem neceflary for its purpofe. BufTon du Co- 
'rhon, T. 6. p. 257. Perhaps all the fuppofed monftrous births of Nature 
are remains of their habits of produdion in their former Icfs perfe^ ftate, 
«r attempts towards greater perfe6fcion. 

^through all his rutlmt. 1. 105, Mr. Herfchel has given a very fubllme 
&nd curious accoont of the conftruAion of the heavens, with his difcovery 
of fome thouiand nebulae, or clouds of ftars ; many of which are much larger 
eoHedtions of ftars than all thofe put together, which are vifible to our 
naked eyes, added to thofe which form the galaxy, or milky zone which 
fnrrounds us. He obierves, that in the vicinity of thefe clufters of ftars 
diere are proportionally fewer ftars tlian in other parts of the heavens; and 
lunce he concludes, that they have attra6^ed each other, on the fuppofitiqu 
diat infinite fpace was at firft equally fpf inkied with them ; as if it had, at 
the beginning, been filled with a fluid mafs, which had coagulated. Mr. 
Heriithd has fiurthef fliewn, that the whole fidereal fyftem is gradually mov- 
ing -roiud- fome centre, which may be an opake mafs of matter. Philof. 
jfant y. LXXIV. If all thefe juMK^moviog round fome great central 
body« they muft have had a fliH^^^B^* ^ ^^^ ^ ^ centripetal one ; 
aad may thence be fuppofed^^MHIHBrged or been projc&ed from the 
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Earths round each fun with quick explofions burft. 

And fecond (Janets ifTue from the firft ; 

Bend, as they journey with projc£iile force, 

In bright ellipfes th^|||^b^ant courfe; 1 10 

Orbs ^lieel in orbs, round centres centres rolJ, 

And form, felf-balanced, one revolving Whole. 

— Onward they move amid their bright abode, 

Space widiout bound, t/i€ b$fom of their God \ 

II. ** Ethereal powers / you chafe the (hooting ftars^ 115 
Or yoke the vollied lightnings to your cars, . 
Cling round die aerial bow with prifms bnght, 
And, pleafed, untwift the fevenfold threads of light ; 
Eve's (liken couch with gorgeous tints adorn, 
And fire the arrowy throne of rifmg Morn. 12a 

— Or^ plumM with flame, in gay battalions fpring. 
To brighter regions borne on broader wtng ; 

maternl where they were produced. We can have no idea of a natnrat 
power which could projeA a fun cut of Chaos, except by comparing it to 
the explofions or earthquakes owing to the fudden evolution of aqueous or of 
other more elaftic rapours; of the power of which, under immeafurable de- 
grees of heat and con^treffion, we are yet ignorant. 

It may be objeded, that if the ftars had been projeAed from a Chaos hj 
explofions, they muft have .returned again into it from the known laws of 
gravitation; this, howeve *, would not happen if the whole of Chaos, like 
grains of gunpowder, was expkMled at the fame time, and difperfed througb 
infinite fpace at once, or in quick fucceflion, in every poffible dirfttftion. 
The fame obje<^on may be dated againft the poflibility of the planets hay* 
ing been thrown from the fun by explofions; and the fecondary planeta 
from the primary ones, which will be fpoken of more at large in the feconcl 
Canto. But if the planets are fuppofed to have been projeded from their 
funs, and the fecondary from the primary ones, at the beginning of their 
courfe, they might be fo influenced or diverted by the attractions of the 
funs, or fun, in their vicinity, as to prevent their tendency to return into the 
body from which they were projeded. 

If thefe innumerable and immenfe funs, thus rifing out of Chaos, are fnp» 
pofed to have thrown out their attendant planets by new explofions, as they 
afcended; and thofe, their refpedive fatellites, filling, in a moment, the im<* 
menfity of fpace with light and motion, a grander idea cannot be conceived 
by the mind of man. 

Chafe the Jhooting Jiars, 1. 115. The meteors called fliooting fkars, the 
lightning, the rainbow, and the clouds, are phenomena of the lower regions ' 
of the atmofphere. The twilight, the meteors called fire-balls, or flyingr^ 
dragons, and the northern lights, inhabit the higher regions of the atmof* 
phere. See additional notes, No^^gM^^^ 

Cling rpund the aerial Bo%t;. 1. I^^^^^^^onal notes, No. II. 

Evcsfilken couch, 1. 119* See acRRMMHMcsi No. III. 
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Where lighter gafes, circumfus'd on high^ 

Fonn the vaft concave of exterior Iky ; 

With airy lens the fcatter'd rays aflault, 125 

And bend the twilight round the duflgtf^i^lt ; 

Ride, with broad eye and fcintillating nai^ 

The rapid Fire-ball through the midnight air; 

Where lighter gafes. 1. 1%%, Mr. Cavendifh kas (hewii, diat the gas taX* 
led inflammable air, is at Icaft ten times lighter than common air: Mr. La- 
Voifier contends, that it is one of the component parts of water, and is by 
him called hydrogene. It is fuppofed to aJford their principal nouriihment 
to wgetahks, and thence to animals, and is perpetually rifing from their de- 
compoiition; this foiirce of it in hot clinutes, and in fummer month*, is io 
great as to exceed eftimation. Now, if this light gas pailes through the at* 
mofphere, without combining with it, it muft compofe another atmofphere 
over the aerial one, w^ich mufk expand, when the preflure above it is thus 
taken away, to inconceivable tenuity. 

If this fupematural gafleous atmofphere floats upon the aerial one, like 
ether upon water, what muft happen? i. It will flow from the fine, whers 
it will be produced in the greateft quantities, and become much accumulated 
over the poles of the earth, a. The conunon air, or lower ftratum of the 
atmofphere, will be much thinner over the poles than at the line ; becaufe, if 
a |;lal8 globe be filled with oil and water, and whirled upon its axis, the cen« 
tnfngal power will carry the heavier fluid to the circumference, and the 
lighter will, in confequence, be found round the axis. 3. There may be a 
place at fome certain Utitudie between the poles and the line on each fide the 
equator, where the inflammable fupernatant atmofphere may end, owing to 
the greater centrifugal force of the heavier aerial atmofphere. 4. Between 
the termination of the aerial and the beginning of the gafleous atmofphere, 
the airs will occafionally be intermixed, and thus become inflammable by the 
ele<^c fpark. Thefe circumftances will aflift in explaining the phenomena 
of fire-balls, northern lights, and of fome variable winds, and long con- 
tinned rains. 

Since the above note was firft written, Mr. Volta, I am informed, has ap* 
■ plied the fuppofition of a fupernatant atmofphere of inflammable air, to ex- 
plain fome phenomena in meteorology. And Mr. Lavoifier has announced 
his defign to write on this fubjed:. Traitd de Chimie, Tom. L 1 am happy 
to fimd thefe opinions fupported by fuch refpei^ble authority. 

And bend the tt»Hight* 1. 1 26. The crepufcular atmofphere, or the region 
where the light of the fun ceafes to be refra&ed to us, is eftimated by phi- 
lofophers to be between 40 and 50 miles high, at which time the fun is 
about z8' degrees below the horizon; and the rarity of the air is fuppofed 
to he from 4000 to 10,000 times greater than at the furface of the earth* 
Cotes't Hydroft. p. 1*3. The duration of twilight differs in different fca- 
fons and in different latitudes. In England the fliorteft tiVilight is about the 
beginning of O^ober and of March; in more northern latitudes, where 
die fun never finks more than 18 degrees below the horizon, the twiKght 
continues the whole night. The time of its duration may alfo be occafion- 
ally affefted by the varying height of the atmofphere. A number of ob- 
fervations on the duration of twilight in different latitudes might afford confi- 
deraUe information concerning thea(yM|^|^ in the higher regions of the 
atmofphere;, and mi^t aflift in <^^^^^^B|iether an exterior atmofphere 
of j a JMnmaMe gas, or HydrogedHBHMrthe aerial one. 



^r. 
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Dart from the North on pale dediric ftreams. 

Fringing Night's fable robe with traniicnt beams. 150 

— Or rein the Planets in their fwift careers, 

Gilding with borro|rffl|^ht their twinkling fpheres ; 

Alarm with comet-blaze the fapphire plain, 

The wan ftars glimmering through its filver train ; 

Gem the bright 2!odiac, ftud the glowing pole, 135 

Or give the Sun's phlogiftic orb to roll. 

III. Nymphs ! your fine forms with fteps impaflive mock 
Earth's vaulted roofs of -adamantine rock ; 
Round her ftill centre tread die burning foil. 
And watch the billowy Lavas as they boil ; i^ 

Where, in bafaltic caves imprifon'd deep. 
Reluctant fires in dread fufpenfion fleep ; 
Or fphere on fphere in winding waves expand, 
And glad with genial warmth the incumbent land. 
So when tlie Mother-bird feledls their food 145 

With curious bill, and feeds her callow brood ; 
Warmth from her tender heart eternal fprings, 
And, pleas'd, (he clafps them with extended wings. 

" You from deep cauldrons and unmeafur'd caves 
Blow flaming airs, or pour vitrefcent waves; 150 

O'er fhinlng oceans ray volcanic light, 
Or hurl innocuous embers to the night. — 

Alarm toitb comtUblaze. 1. 133. See additional notes. No. IV. 

n)e Sun s phlogiftic orb. 1. 136. See additional notes, No. V. 

Round htrjlill centre. 1. 1 39. Many philofophers have believed that the 
central parts of the earth confift of a fluid mafs of burning lava, wjbtch they 
have called a fubterraneous fun; and have fuppofed that it contributes to the 
produdion of metals, and to the growth of vegetables. See additional 
notes. No. VL 

Orjpbere onJpUre. L 143. See additional notes. No. VII. 

Hurl innocuous embers. L 152. ^The immediate caufe of volcanic eruptiooi 
is believed to be owing to the water of the fea, or from lakes or innnda* 
tioQs, finding itfelf a pafTage into the fubterraneous fires, which may lie at 
great depths. This muft firft produce, by its coldneit, a condenfation of the 
vapour there exifting, or a vacuum, and thus occafion parts of the earth's 
cruft or Ihell to be forced dowi^y the preiTure of .die incumbent atm«i^ 
phere. Afterwards the '^^^^^NHpMiply railed into fteam, produces all 
the explofive e£fe<^s of earthqwHRwiilltby new acceffions of water» duT'i 

i 
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While with loud fliouts to Etna Hecla calls. 
And Andes anfwers from his beacon'd walls; 
Sea-wilder'd crews the mountain-ftars adinire^ 155 

And beauty beams amid tremendous fire, 

" Thus, when of old, as myftic bards prefume, 
Huge Cyci-ops dwelt in Etna's rocky wT>mb, 
. On diundering anvils rung their loud alarms, 
And leagu'd with Vuclam forged immortal armsj 160 

Defcending Venus fought the dark abode, 
And footh'd the labours of the grifly God. 
While frowning Loves the threatening falchion wield» 
And tittering Graces peep behind the fhieldy 
With jointed mail their fairy limbs overwhelm, 165 

Or nod with paufing ftep the plumed b^lm ; 
With radiant eye fhe view'd the boiling ore, 
^eard undifmayM the breathing bellows roar. 
Admired their flnewy arms, and fhoulders bare, 
And ponderous hammers lifted high in air, 17Q 

With fmiles celeftial blefsM their dazzled light, 
And Beauty blazed ainid infernal night. 

IV. Effulgent Maids ! you round deciduous day, 
Treffed with foft beams, your glittering bands array ; 
On Earth's cold bofom, as the Sun retires, 175 

Confine with fokls of air the lingering fires; 

xng the interTals ^ the explofions, the repetition of this Ihocks is caufed. 
Thefe circumiUoces were hourly illuftrated by the fountains of boiling wa- 
ter in Iceland, in which the furface of the water in the boiling wells funk 
4own tow before every new ebullition. 

Befides thefe eruptions occaiioned by the fteam of water* there feems to 
be a perpetual effufibn of other vapours, more noxious, and (as far as it is 
yet luMmn) perhaps greatly more expanfilc than water from the Volcanos in 
▼ario:a8 parts of the world. As thefe Volcanos are fuppofed to be fpiracula, 
or breathing holes to the great fubterraneous fires, it is probable that the ef- 
cape of elaftic vapours from them is the caufe that the earthquakes of mo- 
-Aim. days are of fuch (b^ll extent compared to thofe pf ancient times, o£ 
wluch veftiges remain in every part of the world, an^y on this account, may 
lie fiud not only to be innocuous, but ufeful. 

C»nfin* vtkb fold* 9f ahf 1. 176. The air, like ^U other bad condudiors 
of elearieity, u known tp be a bad conductor of heat; and thence prevents 
the heat acquired from the fun'f» rays by tlye earth's furface from being fp 
tboo diffipated, in the jGuzic mannar aa a blanket^ which ma^ ^e confidered 

Part I. C .- 
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O'er Eve's pale forms difFufe phofphoric light, 

And deck widi lambent flames the flii ii^e of Night. 

So, warm'd and kindled by meridian fkies, 

And view'd in darknefs with dilated eyes, l8o 

Bologna's chalks with faint ignition blaze, 

Beccari's ihells emit prifmatic rays. 

as a fponge fiUed with air, prevents the efcape of heat from the perfon wrap« 
ped in it. This fecms to be one caufe of the great degree of cold on the 
tops of mountains, where the rarity of the air is greater, and it therefore 
becomes a better condutf^or both of heat and elctSlricity. See note on Baro« 
metz. Vol. II. of this work. 

There is, however^ anothec (aufe to which the great coldnefs of moun* 
tains, and of the higher regions of the atmofphere, is more immediately to 
be afcribed, explained by Dr. Darwin in the Philof. Tranf. VoL LXXVIII. 
who has there proved, by experiments with the air-gun and air-pump, that 
when any portion of the atmofphere becomes mechanically expanded, it ab-' 
forbs heat from the bodies in its vicinity. And as the air which creeps along 
the plains expands itfclf, by a part of the preffure being taken off, when it 
afcends the fides of mountains, it, at the fame time, attrads heat from the 
fummlts of thofe mountains, or other bodies which happen to be immerfed 
in it, and thus produces cold. Hence he concludes, that the hot air at the 
bottom of the Andes becomes temperate by its own rarefaction when it af* 
cends to the city of Quito ; and by its further rarefa^ion becomes cooled 
- to the freezing point when it afcends to the ihowy regions on the fomniitt 
of thofe mountains. To this alfo he attributes the great degree of cold ex- 
perienced by the aeronauts in their balloons; and which produces hail iA 
funmier at the height of only two or three miles in the atmofphere. 

Dijfuff pbof^borlc light. 1. 1 7 7. I have often been induced to believe, from 
obfervation, that the twilight of the evenings is lighter than that of the 
mornings at the fame didance from noon. Some may afcribe this to the 
greater height of the atmofphere in the evenings, having been rarefied by 
the fun during the day; but as its denlity muil at the fame time be dinu^ 
nifhed, its power of refra(5):ion would continue the fame. I ihould rather 
fuppofe that it,i^kbe owing to the phofphorefcent quality (as it is called) 
of alnioft all boseshdiat is, when they have been expofed to the fun, they 
continue to emit ligJiAM* a confidetable time afterwards, fhis is generally 
. beheved to arife either from fuch bodies giving out the light which they had 
previoufly abforbcd, ir to the continuance of a flow combuftion which the 
light they had boen previoufly expofed to had excited. See the next note. 

Bcccansjbslls. 1. i8z? Beccari made many curious experiments on the 
phofphoric light, as it is called, which becomes viHblc on bodies brought into 
a dark room, after having betrn previoufly erpofed to the funfhine. It ap- 
pears, from thefe experiments, that almoft all inflammable liodies polfefs this 
<}uality in a greater or lefs degree; white paper or linen, thus examined^ 
after having been expofed to the funfliine, is lun>inoas to an extraordinary 
degree. And if a perfon, fliut up in a dark room, puts one of his hands out 
into the fun's light for a ftiort time, and then retra(^ it, he will be able to 
fee that hand diftin(5lly, and not the others ' Thitfc^experiments feem to 
countenance the idea of light being abforbed, and again emitted from bodies 
when they are removed into datknefs. But Beccari further pretended, that 
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So to the facred Sun in Memnon's fane, 

Spontaneous concords quired the matin ft rain ; 

— Touch *d by his orient beam, refponfivc rings 185 

The living lyre, and vibrates all its firings ; 

Accordant ailcs the tender tones prolong, 

And holy echoes f^ell the adoring fong. 

" You with light Gas the-lamps nofturnal feed, 
Which dance and glimmer o'er the marfhy mead; , 190 

Shine round Calendula at twilight hours, 
And tip with filver all her fafFron flowers ; • 
Warm on her nwffy couch the radiant Worm, 
Guard from cold dews her love-illumin*d form, 

fome calcareous compoiitions, when expofed to red, yellow, 'or blue lights, 
through coloured glafTcs, would, on their being bi-ought into a dark room, 
emit coloured lights. This miftaken fad of Beccari's, Mr. Wilfon decidedly 
refutes; and, among many other curious experiments, difcovered, ^at if oy- 
fter-fliells were thrown into a common fire, and calcined for about half an 
hour, and then brought to a perfon who had previoufly been fome minutes 
in a dark room, that many of them would exhibit beautiful irifes of prifma- 
tic colours, froi;^ whence, probably, arofe Beccari's miftake. Mr. Wilfon 
from hence contends, ths^ thefe kinds of phofphori do not emit the light 
they had previoufly received, but that they are fet on fire by the fun's rays, 
and c<mtinue for fome time a flow combuftion after they are withdrawn 
from the light, Wilfon*s Experiments on Phofphori, Dodfley, 1775. 

The Bol^gnian ftone is a felenite, or gypfum, and has been long celebrated 
for its phofjpjborefcent quality after having been burnt in a fulphurous fire; 
and expofcd, when cold, to the fun's light. It may be thus well imitated : 
Calcine oyfter-flxeUs half an hour, pulverize 'them when cold, and add one 
third part of flowef s of fulphur, prefs them clofe into a finall crucible, and 
calcine them for an hour or longer, and keep the po^v in" a phial clofc 
flopped. A part of this powder is to be expofed fo^Bmi^^ or two to the 
funbeams, and^then brought into a dark room. f4Se calAjted Bolognian 
ftone becomes a calcareous hepar of fulphur; but the calcined ihells, as they 
contain the animal acid, may alfo contain fome of th#phofphorus of Kunkcl. 

Jn Memnoits fane, 1. 183. See additional notes. No. VIII. 

l^be lamps mdurnal. 1. 1 89. The ignis fatuus, i)r Jack a lantern, fo fre- 
quently alluded to by poets, is fuppofed to originate from the inflammable 
air, or Hydrogenc, given up frommoraffes; which being of a heavier kind, 
^om its impurity, than that obtained from iron and water, hovers near the 
furface of the earth, and, uniting with common air, gives out light by its 
flow ignition. Perhaps fuch lights have no exiflence ; and the refle6^ion of 
a fbtf on watery grouiid may have deceived the travellers, who have been 
faid to be bewildered by them: if the fa<Sl was eftablifhed, it would much 
cootribnte to explaiv^ihe jfl^nomena of northern lights. I have travelled 
iniicli in the night, in all fealnns of the year, and over all kinds of foil, but 
D^vtr faw one of thefe Will' o'wifps. 

Shtme romnd^Calendulef, 1. 10 1. See note on Tropaeolum in Vol. II. 

*tbt ratUant Worm, L 19 j>^ee additional notes, No. IX. 
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From leaf to leaf condu6l the virgin light, 195 

Star of the earth, and diamond of the nig!^. 

You bid in air die tropic Beetle bum, 

And fill with golden flame his winged urn : 

Or gild the furge with infedit-fparks, that fwarm 

Round the bright oar, the kindling prow alarm ; 200 

Or arm in waves, electric in his ire, 

The dread Gymnotus with ethereal fire. — 



The dread Gymnotus, \. ioi. The Gymnotus ele^cus Is a native 4if thtf 
Hver of Surinam, ifa South- America; thofe which were brought over to En-* 
gland about eight years ago were about three or four feet long, and gave aa 
eledlric ihock (as I experienced) by putting one 6nger on the back, near its 
head, and another of the oppofite hand into the water near its tail. In theif 
native country they are faid to exceed twenty feet in length, and kill any 
msLa who approaches them in an hoftile manner. It is not only to efcapc 
its enemies that this furprizing power of the filh is ufed, but alfe to take kt 
prey; which it does by benumbing them, and then devouring them before 
they have time to recover, or by perfedly kiUing them; for the quantity of 
the power feemed to be determined by the will or anger of the animal; as 
it fometimes ftruck a fiih twice before it was fufficiently benumbed to be 
(cafily fwallowed. 

The organs produ<5live of this wonderful accumulation of ele&ric matter 
have been acctu-ately difleAed and defcribcd by Mr. J. Hunter. PhilofI 
Tranf. Vol. LXV. And are fo divided by membrane^ as to compofe a very 
iextenfive furface, and are fupplied with many pairs of nerves larger than 
any other nerves of the body: but how fo large a quantity is fo quickly ac- 
cumulated as to produce fuch amazing efie<%s in a fluid ill adapted for the 
purpofe, is not yet fatisfa<%orily explained. The Torpedo poflefles aifimilar 
power in a lefs degree, as was ihewn by Mr. Walch, and another fiih lately 
defcribcd by Mr. Paterfon. Philof. Tranf. Vol. LXXVI. 

In the conftrui^ion of the Leydcn- Phial, (as it is called) which is coated 
ion both fides, it is known, that above one hundred times the quantity of 
pofitive ele&Hcity can be condenfed on every fquare inch of the coating on 
one fide, than could havd been accumulated on the fame furface if there had 
been no oppofite coating communicating 'with the earth; becaufe the nega> 
tlve ele(Slricity, or that part of it which caufed its expanfion, is now drawn 
off through the glafs. It is alfo* well known, that the thinner the glafs it 
(which is thus Coated on both fides fo as to make a Leyden-Phial, or plate) 
the more ele<9:ricity can be condenfed on one of its furfaces, till it becomei 
{o thin as to break, and thence difcharge itfelf. 

Now, it is poifible that the quantity of eledricity condenfible on one fide 
of a coated phial may increafe in fome high ratio in refpe(% to the thinnela 
of the glafs, fmcc the power of attraction is known to decreafe as the iquares 
of the diftances, to which this circumilance of ele<%ridty feems to bear 
fome analogy. Hence, if an animal membrane, as thin as the filk-worm 
fpins its filk, could be fo fituated as to be charged like the Leydcn bottle, 
without burfting, (as fuch thin glafs would be liable to do,) it would be dif- 
ficult to calculate the immcnfe quantity of eledlric fluid which might be ac* 
cumulated on its furface. No land animals are yet difcovered which poflefs 
Ihis power, though the air would have been a much better medium for pro* 
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Onward his courfe with waving tail he helms. 

And mimic lightnings fcare the watery realms; 

So, when with briftling plumes the bird of Jove ■ 205 

Vindidtive leaves the argent fields above. 

Borne on broad wings the guilty world he awes, 

And grafps the lightning in his fhining claws. 

V. I . *' Nymphs ! your foft fmiles uncultur'd man fubdued. 
And charm'd the Savage from his native wood; 210 

YnUf while amazed his hurrying Hords retire 
From the fell havoc of devouring Fire^ 
Taught the firft Art ! with piny rods to raifc, 
By quick attrition the domeftic blaze, 

Fan with foft breatli, with kindling leaves provide, 215 

And lift the dread deftroyer on his fide. 



ducing its cffe^s ; perhaps the fize of the nccelTary apparatus would havit 
heen inconvenient to land animals. 

Ih bis Jhining claivs^ 1. ao8. Alluding to an antique gem in the coUedioa 
of the Grand Duke of Florence. Spence. 

0/ devouring Fire. 1. 212. The fifft and moil important difcovery of 
mankind feems to have heen that of fire. For many ages, it is probable, fire 
vma efteemed a dangerous enemy, known only by its dreadful devailations ; 
and that many lives muft have been loft, and many dangerous burns and 
wounds muft have afflided thofe who firft dared to fubjed it to the ufes of 
life. It is faid that the tall monkies of Borneo and Sumatra lie down with 
pleafure roimd any accidental fire in their woods; and are arrived to that 
degree of reafon, that knowledge of caufation, that they thruft into the re- 
maining fire the half-burnt ends of the branches to prevent its going out.—- 
One of the nobles of the cultivated people of Otaheite, when Captain Cook 
treated them with tea, catched the boiling water in his hand from the cock 
of the tea-urn, and -bellowed with pain, not conceiving that water could 
become hot, like red fire. 

Tools of fteel conftitute another important difcovery in confequence of 
fire; and contributed, perhaps, principally to give the European nations fo 
ip'eat fuperiority over the American world. By thefe two agents, fire and 
tools of fteel, mankind became able to cope with the vegetable kingdom, 
and conquer provinces of forefts, which, in uncultivated countries, almoft ex- 
clude the growth of other vegetables, and of thofe animals which are necef- 
fary to our exiftence. Add to this, that the quantity of our food is alfo in- 
creafed by the ufe of fire, for fome vegetables become falutary food by means 
€>f the heat ufed in cookery, which are naturally either noxious or difficult of 
digeftion ; as potatoes, kidney-beans, onions, cabbages. The calTava, when 
made into bread, is, perhaps, rendered mild by the heat it undergoes, more 
than by expreiling its fuperfluous juice. The roots of white bryony and of 
arum, I am informed, lofe much of their acrimony by boiling. 
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So, with bright wreath of ferpent-treffes crown'd. 

Severe in beauty, young Medusa frown'd: 

Ere while fubdued, round fVifdonCs JEgxs roll'd, 

Hifs'd the drej^d fnakes, and flam'd in burnifli'd gold; 220 

Flaih'd on her brandifh'd arm the immortal fhield. 

And terror lightened o'er the dazzled field. 

2. Nymphs ! you disjoin, unite, condcnfe, expand. 
And give new wonders to the Chemift's hand ; 
On tepid clouds of rifing (learn afpire, 225 

Or fix in fulphur all its folid fire; 
With boundlefs fpring elaftic airs unfold. 
Or fill the fine vacuities of gold; 



Young Medufa fronvnd. 1. a 1 8. The Egyptian Medufa i^ reprcfentcd ©■ 
ancient gems, with wings on her head, fnaky hair, and a beautiful counte- 
nance, which appears intenfely thinking ; and was fuppofed to reprefent dt- 
Tine wifdom. The Grecian Medufa, on Minerva's Ihield, as appears oo 
other gems, has a countenance diilorted with rage or pain, and is fuppofed to 
reprefent divine vengeance. This Medufa was one of the Oorgons, at firft 
very beautiful, and terrible to her enemies. Minerva turned her hair into 
fnakes; and Perfeus having cut o£f her head, fixed it on the fhield of that 
goddefs; the fight of which then petrified the beholders. Dannet. Did. 

Orfx im fulpbur. L 226. The phenomena of chemical ezplofions cannot 
be accounted for without the fuppofition, that fome of the bodies employed 
contain concentrated or folid heat combined with them, to which the French 
chemifts have given the name of Calorique. When air is expanded in the air- 
pump, or water evaporated into fiieam, they drink up or abforb a great quan- 
tity of he»t; from this ajialogy, when gun-powd^ is exploded, it ought to 
abforb much heat ; that is, in popular language, it ought to produce a great 
quality of cold. When vital air is united with phlogiilic matter in rcfpira- 
tien, which feems to be a flow combufiion, its volume is leflened; the car- 
bonic acid, and perhaps phofphoric acid, are produced; and heat is given 
out; which, according to the experiments of Dr. Crawford, would feeni to 
be depofited from the vital air. But as the vital air in nitrous acid Is con- 
denfed from a light elaftic gas to that of a heavy fluid, it mufl: pofiiefs leis 
heat than before. And hence a great part of the heat which is given out in 
^'y^Z gun-powder, I fliould fuppofe, muft refide in the fulphur or charcoal. 

Mr. Lavoifier has fliewn, that vital air, or Oxygene, lofes lefs of its heat 
when it becomes one of the component parts of nitrous acid, than in any 
other of its combinations; and is hence capable of giving out a great quan- 
tity of heat in the explofion of gun-powder; but as there feems to be great 
analogy between the matter of heat, or Calorique, and the eledric matter ; 
and as the worfl: condu&ors of electricity are believed to contain the greatefl: 
quantity of that fluid; there is reafon to fufpedl, that the worft conductors of 
heat may contain the moft of that fluid; as fulphur, wax, filk, air, glafs. Sec 
note on 1. 174 of this Canto. 
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With fudden flafti vitrcfcent fparks reveal, 

By fierce colli fion from the flint and fteel ; 230 

Or mark with (hining letters Kunk^l's name 

Jn the pale Phofphor's felf-confuming flame. 

So the chafte heart of fome enchanted Maid 

Shines with infidious light, by Love betrayed ; 

Round her pale bofom plays the young Defire, 235 

And flow (he wafl:es by felf-confuming fire. 

3. " You taught myfl:erious Bacon to explore 
Metallic veins, and part the drofs from ore ; 
With fylvan coal in whirling mills combine 
The cryftal'd nitre, and the fulphurous mine ; 240 

Through wiry nets the black difFufion ftrain, 
And clofe an airy ocean in a grain, — 

Fltrefcent fparks, 1. 229. When flints are ftruck againil other flints they 
have the property of giving fparks of light ; hut it feems to he an intemsd 
light, perhaps, of eleiSlric origin, very different from the ignited fparks which 
are ftnick ixova. flint and fteel. The fparks produced hy the coUiflon of fteel 
with flint, appear tp he globular particles of iron, which have been fufed, and 
imperfet^ly fcorified or vitrified. They are kindled by the heat produced 
by the colUfion ; but their vivid light, and their fufion and vitrification are 
the efie6ls of a combuftion continued in thefe particles during their paflage 
through the air. This opinion is confirmed by ail experiment of Mr. Hawki^ 
bee, who found that thefe fparks could not be produced in the exhaufted re- 
ceiver* See Keir's Chemical Di<5fc. art. Iron, and art. Earth vitrifiable. 

The pale Phofpbor, L 232. Sec additional notes. No. X. , 

And clafe an airy ocean, 1. 242. Gun-powder is plainly defcribed in the 
works of Roger Bacon, before the year 1267. He defcribcs it in a curious 
manner, mentioning the fulphur and nitre, but conceals the charcoal in an 
anagram. ,The words are, fed tamen falis petrae lure mope can uhre^ ct ful- 
phuris; et fie facies tonitrum, et corrufcationem, fifcias, artificium. The 
words lure mope can ubre are an anagram of carbonum pulvere. Biograph* 
Britan. Vol. 1. Bacon de Secretis Operibus, Cap. XI. He adds, that he 
thinks, by an artifice of this kind, Gideon defeated the Midianites "with only 
three hundred men. Judges, Chap. VII. Chamb. Didl. art. Gun-powder. 
As Bacon does not claim this as his own invention, it is thought, by many, 
to have been of much more ancient difcovery. 

The permanently elaftic fluid, generated in the firing of gun-powder, is 
calculated by Mr. Robins to be about 244 if the bulk of the powder be I. 
And that the heat generated at the time of the explofion occafions the rare- 
fied air, thus produced, to occupy abbut 1 000 times the fpace of the gun-pow- 
der. This preflurc may therefore be called equal to 1000 atmofpheres, or 
fix tons upon a fquare inch. As the fuddennefs of this explofion muft con- 
tribute much to its power, it would feem that the chamber of powder, to 
produce its greateft cffc<ft, fliould be lighted in the centre of it ; which, I bc- 
iieve, is not attended to in the manufadure of muikets or piftols. 
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Pent In dark chambers of cylindric brafs. 

Slumbers in grim repofe the footy mafs ; 

Lit by the brilliant fpark, from grain to grain 245 

Runs the quick fire along the kindling train ; 

On the pain'd ear-drum burfts the fudden crafh. 

Starts the red flame» and Death purfues the flafh. — 

Fear's feeble hand diredis the fiery darts. 

And fbength and. courage yield to chemic arts; 250 

Guilt with pale brow the mimic thunder owns. 

And Tyrants tremble on their blood-ftain'd thrones. 

VI.' Nymphs ! you erewhile on (immering cauldrons playM, 
And call'd delighted Savery to your aid ; 

From the cheapnefs with which a yer jr powerful gun-powder is likely foco 
to be manufadured from aerated marine acid, or [from a new method of 
forming nitrous acid by means of manganefe or other calciform ores, it may 
probably, in time, be applied to move machinery, and fuperfede the ufe of 
ftcam. 

There is a bitter invcdive in Don Quixote againft the inventors of gun- 
powder, as it levels the ftrong with the weak, the knight cafed in fteel with 
the naked fhepherd, thofe who have been trained to the fword with thofe 
who are totally unlkilful in the ufe of it; and throws down all the fplendid 
diftindions of mankind. Thefe very reafons ought to have been urged to 
ih::w that the difcovery of gun-powder as been of public utility, by weaken- 
ing the tyranny of the few over the many. 

Delighted Savery, 1. 154. The invention of the fteam-engine for railing 
water by the preiTure of the air, in confequence of the cendeniation of (team, 
is properly afcribed to Capt. Savery ; a plate and defcription of this machine 
is given in Harris's Lexicon Tcchnicum, art. Engine. Though the Marquis 
of Worcefter, in his Century of Inventions, printed in the year 1663, had de«> 
fcribed an engine for raifing water by the explofive power of fteam long 
before Savery^s. Mr. Defaguliers affirms, that Savery bought up all he 
could procure of the books of the Marquis of Worcefter, and deftroyed 
them, profefllng himfelf then to have difcovered the power of fteam by ac- 
cident, which feems to have been an unfounded ilander. Savery applied it 
to the raifing of water to fupply houfes and gardens, but could not accom- 
plKh the draining of mines by it. Which was afterwards done by Mr. 
Kewcomen and Mr. John Cowley, at Dartmouth, in the year 1712, wh» 
lulded the piflon. 

A few years ago Mr. Watt, of Glafgow, much improved this machine, 
;and with Mr. Boulton, of Birmingham, has applied it to variety of purpofes, 
fuch as raifing water from mines, blowing bellows to fufe the ore, fupplying 
towns \Yith water, grinding corn, and many other purpofes. There is rea- 
fon to believe it may in time be applied to the rowing of barges, and the 
moving of carriages along the road. As the fpecific levity of air is too great 
for the fupport of great burthens by balloons, there feems no probable me- 
thod of flying conveniently but by the power of fleam, or fome other explo* 
five material; which another half century may probably difcover. See ad^ 
ditional notes, No. XI. 



C ANTdi I. ECONOMY OF VEGETATION, 2 7 

Bade round the youth cxplofivc Steam aipire 2155 

In gathering clouds, and wing'd the wave with fire; 

Bade widi cold ftreams the quick expanfion flop, 

And funk the immenfc of vapour to a drop. — • 

Prefs'd by the ponderous air the Pifton falls 

Refiftlefs, Aiding through its iron walls ; St6o 

Quick moves the balanced beam of giant-birth. 

Wields his large limbS) and, nodding, ihakes the earth* 

• ■ 
" The Giant-Power from earth's remdteft caves 
Lifts with ftrong arm her dark reluftant waves ; 
£ach cavem'd rock, and hidden den explores, 2165 

©rags her dark coals, and digs her (hining ores.—* 
Next, in clofe cells of ribbed oak confin'd, 
Gale after gale, He crouds the ftruggling wind ; 
The imprifon'd ftorms through brazen noftrils roar, ' 
Fan the white flame, and fufe the fparkling ore. ^JO 

Here high in air the rifing ftream He pours 
To clay-built ciftems, or to lead-lined towers ; 
Frefli through a thoufand pipes the wave diftils. 
And thirfty cities drink the exuberant rills. — 
There the vaft mill-ftone, widi inebriate whirl, 2f^ 

On trembling floors his forceful fingers twirl. 
Whofe flinty teeth the golden harvefts grind, 
Feafl: without blood ! and nourifh human-kin(). 



Ffofi without blood! 1. 278. The benevolence of the great Author of all 
<^g* ^ greatly manlfeft in the fum of his works, as Dr. Balguy has well 
erinced in his pamphlet on Divine Benevplence afferted, printed for Davis, 
I7S1. Yet, if we may compare the parts of nature with each other, there 
are fome circumftances of her economy which feem to contribute more t9 
the general fcale of happinefs than others. Thus the nouriihment of. animal 
bodies is derived from three fources: i. The milk given from the mother to 
the offspring : in this excellent contrivance the mother has pleafure in af- 
fording the fuftenance to the child, and the child has pleafure in receiving 
it. 2. Another fource of the food of animals includes feeds, or eggs: in 
thefe th^ embryon is in a torpid or infenfible ftate, and there is along with 
it, laid up for its early nouriihment, a ftore of proviiion, as the fruit be- 
lofi^ifig to fome feeds, and the oil and ftarch belonging to others; when 
thefe are confumed by animals, the unfeeling feed, or cgg^ receives no pain^ 
1>uf the animal receives pleafure which confumes it. Under this article; 
may be included the bodies of animals which die naturally. 3. But the 
laft method of fupporting animal bodies by the deflrudion of other living 
smmals, as Hons preying upon lamb^, thefe upon living vegetables, and 

Part I. D 
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*^ Now his hard hands on Mona's rifted crefl, 
fiofom'd in rock, her azure ores arreft; 280 

With iron lips his rapid rollers seize 
The lengthening bars, in thin expanfion fqueeze ; 
Defcending fcrews with ponderous fly-wheels wound 
The tawny plates, the new medallions round ; 
Hard dyes of fteel the cupreous circles cramp, 285 

And with quick fall his mafly hammers (lamp. 
The Harp, the Lily and the Lion join, • 

And G£0RG£ and Britain guard the (lerling coin. 

V 

" Soon (hall thy arm, Unconquer*d Steam ! afar 
Drag the flow barge, or drive the rapid car ; 296 

Or on wide-waving wings expanded bear 
The flying-chariot through the fields of air. 
— Fair crews triumphant, leaning from above, 
Shall wave their fluttering kerchiefs as they move ; 
Or warrior-bands alarm the gaping croud, tt05 

And armies shrink beneath the (hadowy cloud. 

** So mighty Hercules o'er many a clime 
Waved his vaft mace in Virtue's caufe fublime, 

mahkind upon them all, would appear to be a kfs perfeA part of thtf 
economy of nature thaii thofe before mentioned, as contributing lefs to the 
fum of general happinefs; 

Monas rifted creji, 1. 279. Alluding to the very valuable copper-minet . 
in the iile of Anglefey, the property of the Earl of Uxbridge. 

With iron lips, 1. 28 1. Mr. Boulton has lately conflruded at Soho, neai; 
Birmingham, a moft magnificent apparatus for Coining, which has coft him 
fome thoufand pounds ; the whole machinery is moved by ap improved 
fteani-engine, which rolls the copper for half-pence finer than copper has 
before been rolled for the purpofc of making money ; — it works the coupbirs, 
or fcrew-preflcs for cutting out the circular pieces of copper, and coins both 
the faces and edges of the money, at the fame time, with fuch fuperior ci- 
cellcnce, and cheapnefs of Workmanfhip, as well as with marks of fuch 
powerful machinery, as mufl totally prevent^ clandeftine imitation, and, in 
coufequence, fave many lives from the hand of the executioner; a circum- 
ftance worthy the attention of a great minifter. If a civic crown was given 
in Rome for preferving the life of one citizen, Mr. Boulton ihould be co- 
vered with garlands of oak ! By this machinery four boys, of ten or twelve 
years old, are capable of ftriking thirty thoufand guineas in an hour, and 
the machine itfelf keepj an unerring account of the pieces flruck. 

So mighty Hercules. 1. 297. The ftory of Herqules feems of great anti- 
quity, as appears ffom the fimplicity of his drefs and armoyr, a lion*s flua 
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Unraeafured ftrength with early art combined, 

Awed, ferved, protedled, and amazed mankind. — • 300 

Firft two dread Snakes, at Juno's vengeful nod, 

Climb'd round the cradle of the fieeping God; 

Waked by the (hrilling hifs and ruftling found. 

And fhrieks of fair attendants trembling round, 

Their gafping throats with clenching hands he holds ; 305 

And Death untwifts their convoluted folds. 

Next in red torrents from her fevenfold heads 

Fell Hydra's blood on Lerna's lake he fheds; 

Grafps Ac HE LOUS with refiftlefs force, 

And drags the roaring Riv^r to his coui-fe; 310 

Binds with loud bellowing and with hideous yell, 

The monfter Bull, and threefold Dog of Hell. 

** Then where Nemea*s howling fbrefts wave, 
He drives the Lion to his dulky cave 5 

and a club; and from the nature of many of his exploits, the deftrucftion of 
wild heafts and robbers. This part of the hiflory of Hercules feems to 
have related to times before the invention of the bow and arrow, or of 
fpinning flax. Other fiories of Hercules are perhaps of later date, and ap- 
pear to be allegorical, as his conquering the river-god Achelous, and bring- 
ing Cerberus up to day-light; the former might refer to his turning the 
courfe of a river, and draining a morafs, and the latter to his expoung a 
part of the fuperftition of the times.. The- ftraagling the lion, and tearmg 
his jaws afunder, are dcfcribed from a fla^ue in the Mufeum Florentinum^ 
and from an antique gem; and the grafping Anteus to death in his arms, a^ 
he lifts him from the earth, is defer ibed from another ancient cameo. The 
famous pillars of Her^i^les have been varioufly explained. Pliny aflerts that 
the natives of Spain and of Africa believed that the mountains of Abyla 
And Calpd, on each (ide of the ftraits of Gibrahar, were the pillars of Her- 
cules; and that they were reared by the hands of that god, and the fea ad-; 
mitted between them. P)in. Hift. Nat. p. 46. Edit. Manut. Venet. 1609. 

If the paflage between the two continents was opened by an earthquake- 
in ancient times, as this allegorical flory would feem to countenance, there 
javiSt have been an immenfe curreut of water at firft run into the Mediter-. 
ranean from the Atlantic; fince there is at prefent a ftrong ftream fets always 
from thence into the Mediterr an^to. W hatever tmyhe the caufe, which now 
conftantly operates, fo as to make the furface of the Mediterranean lower 
than that of the Atlantic, it muft have kept it very much lower before a 
palTage for the water through the ftraits was opened. It is probable, before 
fuch an event took place, the coafts and iflands of the Mediterranean ex- 
tended much further into that fca, and were then, for a great extent of 
country, deftroyed by the floods occafioned by the new rife of water, and 
liave fince remained beneath the fea. Might not this give rife to the flood 
«f Deucalion? See note Caflia, Vol. II. of this work. 
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Seized by the tliroat, the growling fiend difarms, 315 

And tears his gaping jaws with finewy arms ; 

Lifts proud ANTiKUs from his mother-plains^ 

And with ftrong grafp the ftruggling Giant drains ; 

Back falls his fainting head, and clammy hair, 

Writhe his weak limbs, and flits his life in air; — 320 

By fteps reverted, o'er the blood-drop'd fen 

He tracks huge Cacus to his murderous den ; 

Where breathing flames through brazen lips he fled, 

And fhakes the rock-roof M cavern o'er his head. 

. " Laft with wide arms the folid earth He tears, . 325 

t'iles rock on rock, on mountain mountain rears ; 
Heaves up huge Abyla on Afric's fand, 
Crowns with high Calpe Europe's falient ftrand; 
Crefts with oppofing towers the fplendid fcene, 
And pours from urns immenfe the fea between. — 33a 

—-Loud o'er her whirling flood Charybdis roars, 
Affrighted Scylla bellows round his fliores ; 
Vefuvio groans through all his echoing caves. 
And Etna thunders o'er the infurgent waves. 

VII. I. Nymphs I your fine hands ethereal floods amafs 
From the warm cufhiotl, and the whirling glafs; 336 

Beard the bright cylinder with golden wire, 
And circumfufe the gravitating fire. 
Cold from each point cerulean luftres gleam, 
Gr fhoot in air the fcintillating ftream. 340 

Ethertai foods amafs* 1. 335. The theory cf the accfitnulatioti of th€ 
tledric fluid, by means of the glafs globe and cufhion, is difficult to com- 
}>rehend. Dr. Franklin's idea of the pores of the glafs being opened by the 
fri(5i:ion, and thence rendered capable of attra^ing more electric fluid» 
which it again parts with, as the pores contra<ft again, feems analogous, in 
fome meafure, to the heat produced by tile vibration, or condenfation of 
bodies, as when a nail is hammered or filed till it becomes hot, as mention- 
ed in additional notes, No. VII. Some philofophers have endeaToured to 
account for this phenomenon, by fuppoiing the exigence of two e1e<ftric fluids, 
which may be called the vitreous and reilnous ones, inftead of the plus and 
minus of the fame ether. But its accumulation on the rubbed gkifs bears 
great analogy to its accumulation on the furface of the Leyden bottle, and 
cannot, perhaps, be explained from any known mechanical or chemical prin- 
ciple. See note on Gymnotu^ 1. 202 of this Canto. 

C^ld/rtm each point % 1. 339* Sec additional notes, No. XIII. 
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So, borne on brazen talons, watchM of old 
The flceplefs dragon o'er his fruits of gold ; 
Bright beam'd his fcalcs, his eye-balls blazed with ire. 
And his wide nodrils breath'd inchanced iire. 

** You bid gold-leaves, in cryftal lanthems held, 345 

Approach attracted, and recede repell'd; 
While paper-nymphs inftin£t with motion rife, 
And dancing fauns the admiring Sage furprize. 
Or, if on wax fome fearlefs Beauty ftand, 
And touch the fparkling rod with graceful hand ; 350 

Through her fine limbs the mimic lightnings dart, 
And flames innocuous eddy round her heart ; 
O'er her fair brow the kindling luftres glare, 
Blue rays diverging from the bridling hair ; ' ■ 

While fome fond youth the kifs ethereal fips, 355 

And foft fires iflue from their meeting lips. 
So round the virgin Saint in filver ftreams 
The holy Halo (hoots its arrowy beams. 

** Ysu croud in coated jars the denfer fire, 
Pferce the thip glafs, and fufe the blazing wire ; 360 



Tou bid gpld-leaws, I. 345 . Alludinjj^ to the very fcniible cle<ftromctcr iin» 
proved by Mr. Bennett : it condfts of two flips of gold-leaf fufpendcd front 
a tin cap in a glafs cylinder, which has a partial coating without, com- 
municating with the wooden pedeftal. If a flick of fealing^waz be rubbed 
for a moment on a dry cloth, and then held in the air, at the diftance oft%u9 
c^ three feet from the cap of this inflrument, the gold leaves feparate, fuch 
is its aftonifliing fenfibility to'eledric influence ! (See Bennett on eledricity. 
Johnfon. Lond.) The nerves of fenfe of animal bodies do not feem to be 
afleded by lefs quantities of light or heat. 

The holy Hah. 1. 358. I believe it is not known with certainty at what 
time the painters flrft introduced the luminous circle round the head, to im- 
port a Saint or holy perfon. It is now become a part of the fymbolic lan- 
guage of painting, and it is much to be wiflied that this kind of hieroglyphic 
charaifter was more frequent in that art, as it is much wanted to render 
hiftoric pidhircs both more intelligible and more fublimc ; and why fliould 
not painting, as well as poetry, cxprefs itfelf in metaphor, or in diftincft al- 
legory ? A truly great modern painter lately endeavoured to enlarge the 
fphcre of pidorial language, by putting a demon behind the pillow of a 
wicked man on his death-bed. Which, unfortunately for the fcientific part 
of painting, the cold criticifm of the prefent day has depreciated, and thus 
karredf perhaps, the only road to the further improvement in this icicncc. 
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Qr dart the red flafli through the circling band 

Of youths and tinoorous damfels, hand in hand. 

— Starts the quick Ether through the fibre-trains 

Of dancing arteries, and of tingling veins, 

Goads each fine nerve, with new fenfation thrlll'd, ,365 

fends the reluctant lirobs with power unwill'd ; 

Palfy's cold hands the fierce concufTion own. 

And Life clings trembling on her tottering throne. — 

So from dark clouds the playful lightning fprings^ 

Rives the firm oak, or prints the Fairy-rings. 370 

2. Nymphs ! on that day Ye fhed from lucid eyes 
Celeftial tears, and breathed ethereal fighs ! 
When RiCHMAN rear'd, by fearlefs hafle betray'd, 
The wiry rod in Nieva's fatal fhade ; — 

With nemo fenfation thrilVd. 1. 365. There is probably ^ A|itclHM|Mrver-4^ 
in animal bodies for the purpofc of perceiving heat ; fince tne ddHKqf thif \ 
fluid is fo neceiTary to health, that we become prefently in|tff<M/^^Hby its I « 
excefs or defe<ft; and becaufe almoft every part of oii^ Bodi^^^ppplied f 
with branches from different pairs of nerves, which wjlid nof^Hn necef- I 
iary for their motion alone. It is therefore probable Jpiat oinKfation of I 
eledtricity is only of its violence in paffing through oipr fyfte^^by its fud- i 
denly diftending the mufcles, like any other mech^cal vioPnce; and that ' 
it is general pain alone that we feel, and not any fipfation jmalogous to the • 
fpecific quality of the objed. Nature may feem /o have been niggardly to * 
mankind in beftowing upon them fo few fenfes; fince a fenfe to have per- 
ceived eledricity, and. another to have perceived magnetifin, might have 
been of great fervice to them, many ages before thefe fluids were difcovered 
by accidental experiment; but it is poflible an increafed number of fenfes 
might have incommoded us by adding to the fize of our bodies. 

Palfy*s cold bands, 1. 367. Paralytic limbs are in general only incapable 
of being flimulated into atftion by the power of the will; fince the pulfe 
continues to beat, and the fluids to be abforbed in them ; and it commonly 
happens, when paralytic people yawn and ftretch themfelves (which is not 
a voluntary motion,) that the afledled limb moves at the fame time. The 
temporary motion of a paralytic limb is likewife caufed by pafling the elec- 
tric ihock through it; which would feem to indicate fome analogy between 
the eIe<Sric fluid and the nervous fluid, which is feparated from the blood 
by the brain, and thence diffufed along the nerves, for the purpofes of mo- 
tion and fenfation. It probably deflroys life, by its fudden expanfion of the 
nerves, or fibres of the brain, in the fame manner as it fufes metals, aqd 
fplinters wood or ftone, and removes the atmofphere when it paffes from 
one object to another in a denfe ftate. 

Prints the Fairy rings. 1. 370. See additional notes. No. XIII. 

When Ricbman reard, 1. 373. Dr. Richman, Profeffor of Natural Philo- 
fophy at Peterfburgh, about the year 1763, elevated an infulated metallie 
rod to collet the aerial ele<^ricity, as Dr. Franklin had previoufly done at 
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Clouds o'er the Sage, with fringed fkirts fucceed, 375 

Flafli follows flafli, the warning corks recede ; 

Near and more near He ey'd, with fond amaze, 

The filver ftreams, and watchM the fapphire blaze ; 

Then burfts the fteel, the dart elefibric fpcd, 

And the bold Sage lay number'd with the dead ! 380 

Nymphs ! on that day Ye fhed from lucid eyes 

Celeftial tears, and breathed ethereal fighs ! 

3. " You led your Franklin to your glaz'd retreats, 
Your air-built caftles, and your filken feats ; 
Bade his bold aim invade the lowering fky, 385 

And feize the tip-toe lightnings ere they fly ; 
O'er the young Sage your myftic mantle fpread. 
And wreath'd the crown elefibric round his head. — 
;/rhus, when on wanton wing intrepid Love 
.iSnatch'd the rais'd lightning from the arm of Jove ; 390 

Philadelphia ; and as he was obferving the repulfion of the balls of his 
«le(^ometer, approached too near the conductor, and receiving the light- 
ning in his head, with a loud explofign, was ftruck dead amidft his family. 

You led yur Franklin . 1. 383. Dr. Franklin was the firft that difcovered 
that lightning conlifted of eledfcric matter; he elevated a tall rod with a 
wire wrapped roand it, and fixing the bottom of a rod into a glafs bottle, 
and preierring it from falling by means of filk firings, he found it eledlrified 
whenever a cloud paiTed over it, receiving fparks by his finger from it, and 
charging coated phials. This great difcovery taught us to defend houfes, 
and (hips, and temples, from lightning, and alfo to underftand that people 
. ^re alivays perfeSlly fafe in a room during a tbunder'flormy if tbey keep tbemfelvef 
at three or four feet difance ftom the tualh ; for the matter of lightning, in 
palling from .the clouds to the earth, or from the earth to the clouds, runs 
through the walls of a houfe, the trunk of a tree, or other elevated object; 
except there be fome moifter body, as an animal,, in contact with them, or 
nearly fo; and in that cafe the lightning leaves the wall or tree, and paifes 
through die animal; but as it can pafs through metals with ftill greater fa- 
cility, it will leave animal bodies to pafs through metallic ones. 

If a perfon, in the open air, be furprifed by a thunder-dorm, he will know 
his danger by obferving, on a fecond watch, the time which paifes between 
the flaih and crack, and reckoning a mile for every four feconds and a half, 
and a little more. For found travels at the rate of 1 142 feet in a fecond of 
time; and the velocity of light, through fuch fmall diilances, is not to be 
cftimated. In thefe circumftances a perfon would be fafer by lying dov^n 
on the ground than eretS):, and flill fafer if within a few feet of his horfe; 
which, being then a more elevated animal, will receive the ihock in pre- 
ference, as the cloud paifes over. See additional notes, No. XIII. 

Intrepid Love, 1. 389. This allegory is uncommonly beautiful, reprefent- 
jug Divine Jufticc as diiarmed by Divine Love, and relenting of his purpofe. 
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Quick o*er his knee the triple bolt He bent. 

The clufter'd darts and forky arrows rent, 

Snapt with illuminM hands each flaming (haft, 

His tingling fingers fhook, and ftamp'd, and laugh'd j 

Bright o'er the floor the fcattered fragments blaz'd, 395 

And Gods, retreating, trembled as they gaz'd ; 

The immortal Sire, indulgent to his child, 

Bow'd his ambroflal locks, and Heaven, relenting, fmiled. 

VIII. " When Air's pure eflence joins the vital flood. 
And widi phofphoric Acid dyes the blood, 400 

Your Virgin trains the tranfient heat difpart, 
And lead die foft combuftion round the heart ; 
Life's holy lamp with fires fucceflive feed. 
From the crown'd forehead to the proftrate weed. 
From Earth'ft proud realms to all that fwim or fwecp 405 
T*he yielding ether or tumultuous deep. 
You fwell die bulb beneath the heaving lawn, • 
Brood the live fcedi, unfold the burfting fpawn ; 



It is ezprefTed on an agate in the Great Duke*8 colledion at Fknrencei 
Spence. 

Tranfient beat difpart, I. 401. Dr. Crawford, in his ingenious work on ani- 
mal heat, has endeavoured to prove, that daring the combination of the pure 
part of the atmofphere with the phlogiftic part of the blood, that much of the 
matter of the heat is given out from the air ; and that this is the great and 
perpetual fource of the heat of animals: to which we may add, that the phof- 
j^oric acid is probably produced by this combination; by which acid the 
colour of the blood is changed in the lungs horn a deep crimfon to a bright 
fcarlct. There feems to be, however, another fource of animal heat» though 
of a fimilar nature ; and that is from the chemical combinations produced 
in all the glands; fince, by whatever caufe any glandidar fecretion is in- 
creafed, as by fn<ftion or topical inflammation, the heat of that part becomes 
incrcafed at the fame time; thus, after the hands have been for a time im- 
merfed in fnow, on coming into a warm room, they become red and hot, 
without any increafed pulmonary a(5i:ion. Besides this, there would 
fcem to be another material received from the air by refpiration; which is 
fo neceffary to life, that the embryon muft learn to breathe almoft within 
a minute after its birth, or it dies. The perpetual neccffity of breathing 
ihews, that the material thus acquired is perpetually confuming or elcap- 
ing, and, on that account, requires perpetual renovation. Perhaps the fpi- 
rit of animation itfelf is thus acquired from the atmofphere, which, if it 
be fuppofed to be finer or more fubtle than the eled^ric matter, could not 
long be retained in our bodies, and muft therefore require perpetual reno* 
Tation. 
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Nurfe with foft lap, and warm with fragrant breath 

•The embryon panting in the arms of Death; 410 

Youth's vivid eye with living light adorn. 

And fire the rifing blufti of Beauty's golden mom. 

" Thus when the Egg of Night, on Chaos hurl'd, 
Burft, and difclofcd the cradle of the world ; 
Firft from the gaping Ihell refulgent fprung 415 

Immortal Love^ his bow celeftial ftrung ; — -^ 
O'er the wide wafte his gaudy wings unfold, 
Beam his foft fmiles, and wave his curls of gold ; 
With filver darts He pierced the kindling frame, 
And lit with torch divine the ever-living flame." 420 

IX. The Goddefs paufed, admired with confcious pride 
The effulgent legions marfhal'd by her fide, ^ 
Forms, fphered in fire, with trembling light array*d, 
Ens without weight, and fubflance without fhade \ 
And while tumultuous joy her bofom warms, 425 

Waves her white hand, and calls her hofts to arms. 



" Unite, illujirious Nymphs ! your radiant powers, 
Call from their long repofe the Vernal Hours, 
Wake with foft touch, with rofy hands unbind 
The ftruggling pinions of the wejiern Wind : 430 

ft&i/s vfien the Egg of Night, 1. 413. There were two Cupids belonging 
to the ancient mythology, one much elder than the other. The elder Cu- 
pid, or Eros, or Divine Love, was the firft that came out of the great 
egg of night, which floated in Chaos, and was broken by the horns of the 
celeftial bull, that is, was hatched by the warmth of the fpring. He was 
-winged and armed, and by his arrows and torch pierced and vivified all 
things, producing life and joy. Bacon, vol. V. p. 197. Quarto edit, 
Lond. 1778. " At this time, (fays Ariftophanes,) fable-winged night pro- 
*' duced an egg, from whence fprung up like a bloffom Eros, the lovely, 
•* the defirabk, with his gloffy golden wings." Avibus. Bryant's Mytho- 
logy, vol. II. p. 350, fccond edition. This interefting moment of this 
fubllme allegory, Mrs. Cofway has chofen for her very beautiful painting. 
She has reprefentcd Eros, or Divine Love, with large wings, having the 
ftrength of the eagle's wings, and the fplendour of the peacock's, with his 
bair floating in the form of flame, and with a halo of light vapour round 
his head, which illuminates the painting, while he is in the aS: of fpring^ 
ing forwards, and with his hands fcparating the elements. 

■ Of the ivejlern Wind. 1. 430. The principal frofts of this country are ac- 
companied or produced by a N. £. wind, and the thaws by a S. W. wind; 

Part I. E 
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Chafe his wan checks, his ruffled piumes repair, 

And wring the rain -drops from his tangled hair. 

Blaze round each frofted rill, or ftagnant wave, 

And charm the Naiad from her filcnt cavej 

Where, ihriued in ice, like Niobe (he mourns, 435 

And clafps with hoary arms lier empty urns. 

Call your bright myriads, trooping from afar. 

With beamy helms, and glittering (hafts of war ; 

In phalanx firm, the Fiend of Frojl aflail, 

Break his white towers, aixi pierce his cryflal mail \ 446 

the reafon of which is, that the K. £. winds coniift of regions of air bdmiglnr 
from the north, which appear to acquire an eafterly dire(9:ion as they ad- 
vance; and the S. W. winds confifl of regions of air brought from the 
fouth, which appear to acquire a wefterly diredion as they advance. The 
furface of the earth neater the pole moves flower than it does in oar iaticiidc; 
whence the regions of air brought from thence move flower, when thej- 
atrive hither, than the earth's furface, with which they now become m 
contad; that is, they acquire an apparent eafterly diredion, as the earth 
moves from weft to eaft f after than this new part of it3 atmofphere. The 
S. W. winds, on the contrary, confift of regions of air brought from the 
fottth, where the furface of the earth moves fafter than in our latitude ; and 
have, therefore, a wefterly diredion when they arrive hither, by their mov- 
ing fafter than the furface of the earth, with which they are in contad ; 
and, in general, the nearer to the weft, and the greater the velocity of thefe 
winds, the warmer they fliould be in refped to the feafon of the year, iince 
they have been brought more expeditioufly from the fouth than thofe itlrinds 
which have lefs' wefterly diredion, and have thence been lefs cooled in their 
paflage. / 

Sometimes I have obferved the thaw to conomence immediately on the 
change of the wind, even within an hour, if I am not miftaken, or fooner. 
At other times, the S. W. wind has continued a day, or even two, before 
the thaw has commenced ; during which time fome of the frofty air, which 
had gone fouthwards, is driven back over us ; and, in confeqtience, has taked 
a wefterly diredioti as well as a foothern one. At other times, I have ob* 
ferved a froft, with a N. E. wind, every morning, and a thaw, with a S. W. 
wind, every noon, for feveral days together. See additional notfcs, No. 
XXXIII. 

The Fiend of Frofi. 1. 439. The principal injury done to vegetation by 
froft, is from the expanfion of the water contained in the veflels of plants. 
Water, converted into ice, occupies a greater fpace than it did before, as 
appears by the burfting of bottles filled with water at tlie time of their freez- 
ing. Hence froft deftroys thofe plants of our ifland firft, which are moft 
fucculent ; and the moft fucculent parts firft of other plants, as their leaves 
and laft year's flioots; the veflels of which are diftended and burft by the 
expanfion of their freezing fluids; while the drier, or more refinous plants, 
as pines, yews, laurels, and other ever-greens, are lefs liable to injury frcnn 
cold. The trees in vallies are, on this account, more injured by the vernal 
frofts than thofe on eminences, becaufe their early fucculent fhoots come 
out fooner. Hence fruit trees, covered by a fix-inch coping of a wall, are , 
\si% injured by the vernal frofts, becaufe their being fliielded from fliowert 
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To Zembla's moon-bright coafts the Tyrant bear, 
And chain him, howling, to the Northern Bear. 

" So when enormoos Grampus, ifluing fortli 
From the pale regions of the icy North, 
Waves his broad tail, and opes his ribbed mouth, 445 

And feeks'on winnowing fin the breezy South; 
From towns deferted ruih the breathlefs hofts. 
Swarm round the hills, and darken ail the coafts ; 
Boats follow boats along the (houting tides. 
And (pears and javelins pierce his Uubbery (ides ; 450 

Now the bold Saflor, raifed on pointed toe. 
Whirls the wing'd harpoon on the (limy foe ; 
Quick finkj the monfter in his oozy bed, 
The blood-ftain'd furges circling o'er his head, 
Steers to the frozen pole his wonted track, 455 

And bears the iron tempeft on his back. 

« 

X, " On wings of dame ethereal Firglns I fweep 
O'er Earth's fair bofom, and complacent deep ; 
Where dwell ray vegetative realms benumb'd. 
In buds imprifon'd or in bulbs intomb'd. 46a 

und the defceodiiig night-dews, has prevented them from heing moift at 
the time of their heing frozen ; which circumftance has given occafion to a 
vulgar error amongft gardeners, who fuppofe froft to defcend. 

As the common heat of the earth, in this climate, is 48 degrees, thofe ten- 
der trees which will hear hendlng down, are eafily fecured from the froft, 
by ijpreading them upon the ground, and covering them with ih-aw or fern. 
This particularly iiiits fig-trees, as they eafily bear bending to the ground, 
and are furoifhed with an acrid juice, which fecures them from the depre- 
dations of infeds, but are, ncverthelefs, liable to be eaten by mice. See ad- 
ditional notes. No. XII. 

In buds smprtfotid, 1. 460. The buds and bulbs of plants conftitute what is 
termed by Linnaeus the Hybernaculum, or winter cradle of the embryon ve- 

fetable. The buds arife from the bark on the branches of trees, and the 
ulbs from the caudex of bulbous-rooted plants, or the part from which the 
fibres of the root are produced : they are defended from too much moiflure, 
and from frofls, and from the depredations of infedts, by various contrivances, 
as by fcales, hairs, refinous varnifhes, and by acrid rinds. 

The buds of trees are of two kinds, either flower-buds or leaf-huds; the 
former of thefe produce their feeds, and die ; the latter produce other leaf- 
buds, or flower-buds, and die. So that all the buds of trees may be confi- 
dered as annual plants, having their embryon produced during the preceding 
fununer. The fame feems to happen with refpeS to bulbs; thus a tulip 
produces annually one flower-bearing bulb, fometimes two, and fever al leaf- 
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Pervade, pellucid Forms ! their cold retreat, 
Ray from bright urns your vicwlcfs floods of heat ; 
From Earth's deep waftes eleSlric torrents pour, 
Or (hed from heaven the fcintillating fhower ; 

bearing bulbs ; and then the old root periihes. Next year the flower-bearing 
bulb produces feeds and other bulbs, and periflies ; while the leaf-bearinj; 
bulb, 'producing other bulbs only, periihes likewife : thefe circnmftancet 
eftabllih a ftri^ analogy between bulbs and buds. See additional noteti 
No. XIV. 

Vinvlefs J oods of beat, 1. 462. The fluid matter of heat, or Calorique, in 
which all bodies are immcrled, is as neceflary to vegetable at to animal ex<- 
iftencc. It is not yet determinable whether heat and light be different ma- 
terials, or modifications of the fame materials, as they have fomc properties 
in common. They appear to be both of them equaUy neceflary to vegcta>- 
ble health, lince, without light, men vegetables become firH yellow ; that 
is, they lofe their blue colour, which contributed to produce the green ; and 
afterwards tliey alfo lofe the yellow, and become white ; as is feen in eel- 
lery blanched or etiolated for the table, by excluding the light from it. 

The upper furface of leaves, which I fuppofe to be their organ of refpirar 
tipn, feems to require light as well as air; fince plants which grow in win- 
dows, on the iniide of houfes, are equally folicitous to turn the upper fid^ 
of their leaves to the light. Vegetables, at the fame time, exfude or pcr- 
fpire a great quantity from their leaves, as animals do from their lungs; thU 
perfpirable matter, as it rifes from their fine veflels, (perhaps much finer 
than the pores of animal fluns,) is divided into inconceivable tenuity ; and, 
when a(%ed upon by the fun's light, appears to be decomp^fed; the hydrd- 
gene becomes a part of the vegetable, compofing oils or refins; and the oxy- 
ffcne, combined with light or calorique, afcends, producing the pure part of 
the atmofphcre, or vital air. Hence, during the light of the day, vegetables 
give up more pure air than their refpiration injures; but not fo in the night, 
even though equally cxpofed to warmth. This fingle h6t would feem to 
(hew, that light is cflentially different from heat; and it is, perhaps, by its 
combination with bodies, that their combined or latent heat is fet at liberty, 
and becomes fenfible. See additional notes. No. XXXTV. 

EleSiric torrents pour. 1. 463. The influence of electricity in forwarding 
the germination of plants, and their growth, feems to be pretty well efta- 
bliflied, though Mr. Ingenhouz did not fucceed in his experiments, and 
thence doubts the fuccefs of thofe of others; and though Mr. Ronland, 
from his new experiments, believes that neither pofitive nor negative elec- 
tricity increafes vegetation, both which philofophers had previoufly been 
fupporters of the contrary dodrine, for many other naturalifts have fince 
repeated their experiments relative to this object, and their new refults 
have confirmed their former ones. Mr. D'Ormoy, and the two Roziers, 
have found the fame fuccefs in numerous experiments which they have made 
in the laft two years; and Mr. Carmoy has fliewn, in a convincing manner, 
tliat ele<5lricity accelerates germination. 

Mr. D'Ormoy not only found various feeds to vegetate fooner, and to 
grow taller, which were put upon his infulated table, and fupplied with elec- 
tricity, but alfo, that filk-wbrms began to fpin much fooner which were 
kept elcftrificd, than thofe of the fame hatch, which were kept in the 
fame place and manner, except that they were not electrified. Thcfe ex- 
periments of M. D'Ormoy are detailed at length in the Journal de Phyfiqufc 
of Rozicr, Tom. l^XXV. p. 270. 
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Pierce the dull root, relax its fibre*trains, 465 

Thaw the tliick blood, which lingers in its veins ; 
Melt with warm breath the fragrant gums, that bind 
The expanding foliage in its fcaly rind ; 
And as in air the laughing leaflets play, 
And turn their (hining bofoms to the ray, 470 

Nymphs ! with fweet fmile, each opening flower invite. 
And on its damafl^ eyelids pour the light. 

** So fhal| my pines, Canadian wilds that (hade, 
Where no bold ftep has pierc'd the tangled glade. 
High-towering palms, that part the Southern flood, 475 

With (hadowy ifles, and continents of wood, 
Oaks, whofe broad antlers creft Britannia's plain. 
Or bear her thunders o'er the conquerM main. 
Shout, as you pafs, inhale the genial ikies, 
And bafk and brighten in your beamy eyes ; 480 

Bow their white heads, admire the changing clime ; 
Shake from their candied trunks the tinkling rime ; 
With burfting buds their wrinkled barks adorn. 
And wed the timorous floret to her thorn ; 
Deep ftrikc their roots, their lengthening tops revive, 485 
And all my world of foliage wave, alive. 

" Thus, with Hermetic art, the Adept combines 
The royal acid with cobaltic mines ; 

jM. Bartbolon, who had before written a tra<?t on this fubje«ft, and pro- 
pofed ingenious methods for applying eledlricity to agriculture and g^den- 
ing, has alfo repeated a numerous fet of experiments ; and fhews, both that 
2iatural eledricity, as well as the artificial, increafes the growth of plants, 
and the germination of feeds ; and oppofes Mr. Ingenhouz by very nume* 
Tous and concliifive fac^s. lb. Tom. XXXV. p. 401. 

Since, by the late difcoveries or opinions of the chemifts, there is reafon 
to believe, that water is decompofed in the veffels of vegetables ; and that 
the Hydrogene, or inflammable air, of which it in part confifts, contributes 
to the nourifhment of the plant, and to the produdion of its oils, refins, 
gums, fugar, &c. and, laftly, as eleAricity decompofes water into thefc 
two airs, termed Oxygene and Hydrogene, there is a powerful analogy to 
induce us to believe, that it accelerates or contributes to the growth of ve- 
getation, and, like heat, may poffibly enter into combination with many 
bodies, or form the bads of fome yet unanalized acid. 

Thus nvitb Herrnetic art. 1. 487. The fympathetic inks made by Zaffre, 
dilTolved In the marine and nitrous acids, have tills curious property, that, 
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Marks, with quick pen, in lines unfeen portrayed, 

The blu/hing mead, green dell, and dufky glade; 490 

Shades, with pellucid clouds, the tintlefs field, 

And all the future Group exifts conceal'd ; 

Till, waked by fire, the dawning tablet glows. 

Green fprings the herb, tlie purple floret blows ; 

Hills, vales, and woods, in bright fucceflion rife, 49J 

And all the living landfcape charms his eyes. 

XL " With creft of gold fliould i^iltry SiR^s glare. 
And with his kindling trefles fcorch the air ; 
With points fffcflame the (hafts of Summer arm, 
And burn the beauties he defigns to war'ttr:. — 500 

So erft when Jove his oath extorted mourned, 
And, clad in glory, to the Fair returned ,^, -T 
While Loves at forky bolts their torches liyit, , 
And refting lightnings gild the car of Night ;%' 
His blazing form the dazzled Maid admir'd, 505 

Met witfi. fon4 lips, and in his arms expired ;-<f' 
Nymph0^Xi Ught pinion leaj} yoiyr bap^i^d hofts 
High o'er the cliffs of Orkney's gulph^xoafts ; 
Leave on your left the red volcanic light. 
Which Hecla lifts amid the dufky night; 510 

Mark, on the right, the Dofrine^s fnow-capt brow. 
Where whirling Maelftrome roars and foams below ; 
Watch, with unmoving eye, where Cepheus bends 
His triple crown, his fcepter'd hand extends ; 

*^ being brought to the fire, one of them becomes green, and the other reel; 
but what is more wonderful, they again loTe thefe colours (unlefs the heat 
has been too great,) on their being again withdrawn from the fire. 'Fire- 
fcreens have been thus painted* which, in* 'the cold, have fhewn only the 
trunk and branches of a dead tree, and fandy hills, which, on their approach 
to the fire, have put forth green leaves and red flowers, and grafs upon the 
mountains. The .procefs of making thefe inks is very ^y ; take Zaffre, as 
fold by the druggifts, and digeft it in aqua-regia, and tl^jj^x of Cobalt will 
be difiblved; which folution muft be diluted with aji^ttle common water, 
to prevent it from making too ftrong an imprefiion on th^ paper ; the co- 
lour, when the paper is heated, becomes of a fine green-blue. If Zafire, or 
Regulus of Cobalt, be diflblved in the fame manner in fpirit of nitre, or 
aqua-fortis, a reddiih colour is produced on expofing the paper to heat. Che* 
mical Diiftionary, by Mr. Keir, art. Ink Sympathetic. 
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Where ftuds Cassiope, with ftars unknown^ 515 

Her golden chair, and gems her fapphirc zone ; 

"Where with vaft convolution Draco holds 

The ecliptic axis in his fcaly folds, 

Ccr half the fkies his neck enormous rears, 

And with immenfe meanders parts the Bears; 520 

Onward the kindred Bears, with footftep rude, 

£)ance round the pole, porfuing and purfued. 

•' There iwher azure coif and ftarry ftolc, 
Grey Twilight fits, and rules the flumberiiig Pole; 
Bends the pale moon-beaiYis round the fparkling coaft, 525 
And ftrews, with livid hands, eternal froft. 
There, Nymphs I alight, array your dazzling powers, 
With fiidden march alarm the torpid Hours ; 
On ice-built ifles expand a thoufand fails, 
Hinge the ftrong helms, and catch the frozen gales ; 530 

U^ith fian vnkHonn, L 515. Alluding to the ftar which appeared in the 
chair of Caffiopea in the year 1572, which, at ^t% furpafled Jupiter in mag- 
nitude and brightnefs, diminifhed by degrees, and difappeared in 18 months; . 
it alarmed all the aftronomers of the age, and was efteemed a comet by ' 
fome.->— Could this have been the Georgium Sidus ? 

On ict-hiiit ifles, 1. 5*9. There are many reafons to believe, from the ac- 
counts of travellers and navigators, that the iflands of ice in the higher 
northern latitudes, as well as the Glaciers on the Alps, continue perpetually 
to increaTe in bulk. At certain times in the ice-mountains of Switzerland* 
4^ere happen cracks which have fhown the great thicknefs of the ice, at 
fome of diefe cracks have meafured three or four hundred ells deep. The 
^eat iflands of ice in the northern feas near Hudfon*s bay, have been ob- 
ferved to have been immerfed above one hundred fathoms beneath the fur- 
face of the fea, and to have rifen a fifth or iixth part above the furface, and 
to have meafured between three and four miles in circumference. PhiL 
Tranf. No. 465. Sea. 2. 

Dr. Lifter endeavoured to (hew, that the ice of fea-water contains fome 
fait, and perhaps lefs air than common ice, and that it is, therefore, much 
more difficult of folution; whence he acc^ounts for the perpetual and great 
increafe of thefe floating iflands of ice. Philof. Tranf. No. 169. 

As, by a famous experiment of Mr. Boyle's, it appears, that ice evapo- 
rates very faft in fevcre frofty weather,' when the wind blows upon it; and 
as ice, in a thawing ftate, is known to contain fix times more cold than wa- 
ter at the fame degree of fenfible coldfiefs, it is eafy to underftand, that 
winds blowing over iflands and continents Of ice, perhaps much below no- 
thing on Fahrenheit's fcale, and comtng from thence into our latitude, muft 
bring great degrees of cold along with them. If we add to this the quan- 
tity of cold produced by the evaporation of the water, as well as by the 
folution of the ice, we cannot doubt but that the northern ice is the prin«« 
cipal fource of the coldnefs of our winters, and that it is brought hither by 
the regions of air blowing from the north, and which take an apparent 
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The winged rocks to fevcrifh climates guide, 

Where fainting Zephyrs pant upon the tide ; 

Pafs, where to Ceuta Calpe's thunder roars. 

And anfvvering echoes Ihake tlie kindred fliores ; 

Pafs, where with pahny pluines Canary frailes, 535 

And in her lilver girdle binds her ifles ; 

Onward, where Niger^s dulky Naiad laves 

A thoufand kingdoms with prolific waves, 

Or leads o'er golden fands her threefold train 

In fteamy channels to the fervid main, 540 

While fwarthy nations croud the fultry coaft, 

Drink the frefti breeze, and hail the floating Froft, 

Nymphs ! veil'd in mift, the melting treafures fteer. 

And cool, with ar£tic fnows, the tropic year. 

So from the burning Line, by Monfoons driven, 545 

Clouds fail in fquadrons o'er the darkened heaven ; 



cafterly diredlion, by their coming to a part of the furface of the earth whkk 
moves fafter than the latitude they come from. Hence the increafe of the 
ice in the polar regions, by increafing the cold of our climate, adds, at the 
fame time, to the bulk of the Glaciers of Italy and Switzerland. 

If the nations who inhabit this hemifphere of the globe, inft^ad of de- 
Aroying their feomen, and exhaufting their wealth in unneceiTary wars, 
^ould be induced to unite their labours to navigate thefe immenfe nmflet of 
ice into the more fouthern oceans, two great advantages would refuh to 
mjinkind ; the tropic countries would be much cooled by their folution, and 
oui- winters, in this latitude, would be rendered much milder, for perhaps 
a century or two, till the niaffes of ice become again enormous. 

Mr. Bradley afcribes the cold winds and wet weather which fometknes 
happen in May and June, to the folution of ice*iilands accidentally floating 
from the north. Treatife on Hufbandry and Gardening, voL II.' p. 437. 
And adds, that Mr. Barham, about the year 1 718, in hia voyage from Ja- 
maica to England, in the beginning of June, met with ice-iflands coming 
from the north, which were furrounded with fo great a fog, that the fliip 
was in danger of flriking upon them, and that one of them meafured iixtj 
miles in length. 

We have lately experienced an inftance of ice-iftands brought from the 
fouthern polar regions, on which the Guardian ilruck at the beginning of 
her paffage from the Cape of Good-Hope towards Botany-Bay, on De^m- 
ber 22, 1789. Thefe iflands were involved in mift, were about one hun- 
dred and fifty fathoms long, and ahout fifty fathoms above the furface of the 
water. A part from the top of one of them broke off, an4 feU into the 
fea, caufing an extraordinary commotion in the water, and a thick fmoke 
all round it. 

Threefold train. 1. 539. The rivcr Niger, after traverfing an immenie 
trail of populous country, is fuppofed to divide itfelf into three other great 
rivers; the Rio Grande, the Gambia, and the SenegaL Gold-duft is ob- 
tained from the fand« of thefe rivers. 
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Wide waftes of fand the gelkl gales pervade, . 
And Ocean coals beneath the moving ftiafe. 

XII. Should Solstice, ftalking through the fickening 

bower*, 
Suclc the warm dew-drops, lap the feBing (howcrs ; 550 
Kneel, with parched lip, and bending from its brink, 
Ftom. dripping palm the fcanty river drink ; 
Nymphs ! o'er the foil ten thoufand points ereS, 
And high in air the eledtric flame colled. 
Soon (hall dark mifts, with felf-attra£tion, (hroud 555 

The blazing day, and fait in wilds of cloud; 
Each fllvery Flower the ftreams aerial quaff. 
Bow her fweet head, and infent Harveff laugh. 

J 

/ ** Thus when Eltja markM from CarmePs brow 

In bright expanfe the briny flood below ; 5^^ 

RoU'd his red eyes amid the fcorching air, 

Smote his firm breaft, and breath'd his ardent prayer ; 



Wide tvajies of /and. 1. 547. When the fuft is in the fouthcrn tropic, z^ 
deg. diftant from the zenith, the thermometer is feldom lower than 72 deg. 
«t Gondar, in AbyflUia, but it &lls to 60 or 53 deg. when the fun is im- 
mediately vertical; fo much does the approach of r^ countera<ft the heat 
of the fun. Bruce's Travels, vol. III. p.^670. 

Ten thoufand points ereii. 1. 553. The folution of water in air, or in calo- 
rique, feems to acquire eledbric matter, at the fame time, as appears from 
an experiment of Mr. Bennet. He put fome live coals into an infulated 
funnel of metal, and throwing on them a little water, obfetved, that the af- 
c^idtng fteam was ele&riied plus, and the water which defcended through 
the funnel was eledbrifed minus. Hence it appears, that though clouds, by 
their change of form, may fometimes become eledrifeii minus, yet they 
liave, in general, an accumulation of ekduricity. This accumulation of 
Ae^ic matter alfo evidently contributes to fupport the atmofpheric vapour 
when it is condenfed into the form of clouds, becaufe it is feen to deicend 
tmpidiy after the flaflies of lightning have diminiihed its quantity; whence 
there is reafon to conclude, that very numerous metallic rods, with fine 
points ertSttd. high in the air, might induce it, at any time, to part witK 
Ibttie of its water. 

If we may truft the theory of Mr. Lavoifier concerning the compoii- 
tion and decompoiition of water, there would feem another fource of 
thnnder-ihowers; and that is, that the two gaffes termed oxygene gas, or 
vital air, and hydrogene gas, or inflammable air, may exifl in the fummer 
atmofphere in a ftate of mixture, but not of combination, and that the elec- 
tric fpark, or flaih of lightning, may combine then), and produce water in* 
ftantaneoufly. 

Part I. F 
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High in the midfl; a roaiTy altar flood, 

And flaughter'd offerings prefs'd the piles of wood ; 

While Israel's chiefs the facred hill furround, 565 

And famifh'd amndes croud the dufty ground ; 

While proud Idolatry was leagu'd with dearth, 

And withered Famine fwept the defert earth. — 

" O^, mighty Lord ! thy woe- worn fervant hear, 

*' Who calls thy name in agony of prayer ; 570 

" Thy fanes difhonour'd, and thy prophets flain^ 

" Lo ! I alone furvive of all thy train ! — 

" Oh, fend from heaven thy facred tire — and pour 

** O'er the parch'd land the falutary fhower, — 

" So fliall thy Pried thy erring flock recal, — 575 

*^ And fpeak in thunder, Thou art Lord of alL"*^ — 

He cried, and kneeling on the mountain-fands, 

Stretch'd high in air his fupplicating hands. 

— Defcending flames the duiky flirine illume ; 

Fire the wet wood, the facred bull confume ; 580 

Wing'd from the fea the gathering mifts arife, 

And floating waters darken all the fkies ; 

The King, with fhifted reins, his chariot bends. 

And wide o'er earth the airy flood dcfcends; 

With mingling cries difperfing hofts applaud, 585 

And {homing nations own the living God.'* 

The Goddefs ceafed — the exulting tribes obey. 
Start from the foil, and win their airy way ; 
The vaulted flties, with ftreams of tranfient rays, 
Shine, as they pafs, and earth and ocean blaze. 590 

So from fierce wars, when lawlefs Monarchs ceafe. 
Or Liberty returns with laurd'd Peace, 
Bright fly the fparks, the coloured luftres burn, 
Flafli follows flafli, and flame- wing'd circles turn j 
Blue ferpents fweep along the*duflcy air, 595 

Imp'd by long trains of fcintillating hair ; 
Red rockets rife, loud cracks are heard on high, 
And fhowers of ftars rufh headlong from the flcy, 
Burft, as in filver lines they hifs along. 
And the quick flafh unfolds the gazing throng. . 600 
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CANTO 11. 

xXND now the Goddefsj with attention fwcet. 

Turns to the Gnomes that circle round her feet ; 

Orb within orb approach the marfhal'd trains, 

And pigmy legions darken all the plains ; 

Thrice (hout, with filver tones, the applauding bands, 5 

Bow, ere She fpeaks, and clap their fairy hands. 

So the tall grafs, when, noon-tide zephyr blows, 

fiends' its green blades in undulating rows ; 

Wide o'er the fields the billowy tumult fpreads, 

And ruftling harvefts bow their golden heads. 10 

I. " Gnomes I your bright forms, prefiding at her birth. 
Clung in fond fquadrons round the new-born Earth ; 
When high in ether, with explofion dire. 
From the deep craters of his realms of fire. 
The whirling Sun this ponderous planet hurl'd, 15 

And gave the aftonifh'd void another world. 
When from its vaporous air,, condenfed by cold, 
I>efcending torrents into oceans roU'd ; 

From ths deep craters, 1. 14. The exiftence of folar volcanos is*countc- 
nanced by their analogy to terreftrlal and lunar volcanos, and by the fpots 
on the fun's ditijc, which have been fhevtm by Dr. Wilfon to be excavations 
through its luminous furface, and may be fuppofed to be the cavities from 
whence the planets and comets were ejeded by explofions. See additional 
notes, No. XV. on folar volcanos. 

When from its. vaporous air, 1. 1 7. If the nucleus of the earth was thrown 
out from the fun by an explofion, along with as large a quantity of fur- 
rounding hot vapour as its attra<Stion would occafion to accompany it, the 
ponderous femi-fluid nucleus, would take a fpherical form, from the attrac- 
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And fierce attrafUon, with relentlefs force, 

Bent the reluftant wanderer to its courfe. 20 

•* Where yet the Bull, with diamond- eye, adorns 
The Spring's fair forehead, and with golden horns ; 
Where yet the Lion climhs the ethereal plain. 
And fhakes the Summer from his radiant mane ; 
Where Libra lifts her airy arm, and weighs, 25 

Poifed in her filver balance, nights and days ; 
With paler luflres where Aquarius burns, 
And fhowers the ftill fnow from his hoary urns ; 
Your ardent troops purfued the flying fphere. 
Circling the ftarry girdle of the year ; 30 

While fweet vicifStudes of day and clime 
Mark'd the new annals of enafcent Time. 

II. "Tow trod, with printlefs ftep. Earth's tender globe. 
While Ocean wrap'd it in his azure robe ; 
Beneath his waves her hardening ftrata fpread, 35 

Raifed her Primeval IJlands from his bed, 

« 

tion of its own parts, which would become an oblate fpheroid from its di- 
urnai revolution. As the vapour cooled the water would be precipitated, 
and an ocean would furround the fpherical nucleus with a fuper-incumbent 
atmofphere. The nucleus of folar lava would likewife become harder as it 
became cooler. To underftand how the ftrata of the earth were afterwards, 
formed from the fediments of this circumfluent ocean, the reader is refeir^ 
red to an ingenious Treatife on the Theory of the Earth, by Mr. White- 
hurft, who was many years a watch-maker and engineer at Derby, but 
whofe ingenuity, integrity, and humanity, were rarely equalled in any fta- 
tion of life. 

While Ocean ivrap*d. 1. 34. See additional notes. No. XVI. on the pro- 
du(5li(Hi of calcareous earth. 

Her hardening Jirata fpread.l, 35. The granite, or moor-ftone, or porphory, 
conftitute the oldeft part of the globe, fmce the lime-ftone, fhells, coralloidsy 
and other ijsa produ(^ions, reft upon them; and upon thefe fea produSions 
are found clay, iron, coal, fait, and filiceous fand, or grit-ftone. Thus there 
feem to be three diviflons of the globe diftin(fily marked : the firft I fuppofe 
to have been the original nucleus of the earth, or lava proje<S):ed from the 
fun; 2. over this lie the recrements of animal and vegetable matter pro- 
duced in the ocean; and, 3. over thefe the recrements of animal and vege- 
table matter produced upon the land. Beiides thefe there are bodies which 
owe their origin to a combination of thofe already mentioned, as filiceoiis 
fand, fluor, alabafter, which feem to have derived their acids orginally from^ 
the vegetable kingdom, and their earthy bafes from fea produdions. Sec 
additional notes. No. XVI. on calcareous earth. 

Raifed her Primeval IJlands, 1. ^d. The nucleus of the earth, ftill covered 
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Stretch'd her wide lawns, and funk her winding dellSj 
And deck'd her fhores with corals, pearls, and fhells. 

" O'er diofe bleft ifles no ice-crown'd mountains towcr'd, 
No lightnings darted, and no tempefts lower'd ; 40 

Soft fell the vefper-drops, condenfed below. 
Or bent in air the rain-refradled how ; 
Sweet breathed the zephyrs, juft perceiv'd and loft ; 
And brinelefs billows only kifs'd the coaft ; ^ 

Round the bright zodiac danc'd the vernal hours, 45 

And Peace, the Cherub, dwelt in mortal bowers ! 

** So young Dione, nurfed beneath the waves, 
And rock'd by Nereids in their coral caves, 
Charm'd the blue fifterhood with playful wiles, 
Lifp'd her fweet tones, and tried her tender fmiles. 50 

Dnth water, received perpetual increafe by the immenfe quantities of fhells 
and coralloids either annually produced and relinquiihed, or left after the 
death of the animals. Thefe would gradually, by their (Afferent degrees of 
coheiion> be,fome of them more and others lefs, removeable, by the influence 
of folar tides; and gentle tropical breezes, which then muft have probably 
extended from one pole to the other; for it is fuppofed the moon was not 
yet produced, and that no ftorms, or unequal winds, had yet exiftence. 

Hence, then, the primeval iflands had their gradual origin, were raifed 
but a few feet above the level of the fea, and were not expofed to the great 
or fudden variations of heat and cold, as is fo well explained in Mr. 
Wfaitehurft*s Theory of the Earth, chap. xvi. Whence the paradife of the 
facred writers, and the golden age of the profane ones, feems to have had a 
real exiftence. As there can be no rainbow, when the heavens are covered 
with clouds, becaufe the fun-beams are then precluded from falling upon the 
lain-drops oppolite to the eye of the fpe&ator, the rainbow is a mark of 
gentle or partial fhowers. Mr. Whitehurft has endeavoured to fhow, that 
.the ptinaitive iflands were only moiflened by nodurnal dews, and not by 
fiiowers, as occurs at this day to the Delta of Egypt ; and is thence of opi- 
nion, that the rainbow had no exiftence till after the produ<%ion of moun- 
tains and continents; As the fait of the fea has been gradually accumulat- 
ing, being waflied down into it from the recrements of animal and vege- 
\^^ bodies, the fea mufl: originally have been as frefli as river water ; and 
as it is not yet faturated with fait, mufl; become annually more faline. See 
note on 1. 117 of this Canto. 

$0 young Dione. 1. 47. There is an ancient gem veprefenting Venns 
rifing out of the ocean, fupported by two Tritons. From the formality 
of the defign, it would appear to be of great antiquity, before the intro- 
^ftioa of fine tafte into the world. It is probable, that this beautiful 
sHegory was originally an hieroglyphic piifture (before the invention of letr 
tos) defcriptive of the formation of the earth from the, ocean, which fceon 
^ Wve been an opinion of many of the moft ancient philofopheri. 
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Then, on her beryl throne, by Tritons borne, * ♦ ' 

Bright rofe the Goddefs like the Star of morn ; 

When with foft fires the milky dawn He leads. 

And wakes to life and love the laughing meads ;-^ 

With rofy fingers, as uncurlM they hung 55 

Round her fair brow, her golden locks (he wrung ; 

O'er the fmooth furge on filver fandals flood. 

And looked enchantment on the dazzled flood. — 

The bright drops rolling from her lifted arms, 

In flow meanders wander o'er her charms, 60 

Seek round her fnowy neck their lucid track. 

Pearl her white flioulders, gem her ivory back. 

Round her fine waifl and fwelling bofom fwim. 

And flar with glittering brine each cryflal limb. — ■ 

—The immortal form enamour'd Nature hail'd, 65 

And Beauty blazed to heaven and earth, unveird. > 

III. " You! who then, kindling after many* an age. 
Saw, with new fires, the firft volcano rage, 

Tbefirjl volcano. 1. 68. As the earth, before the exiftence of earthquakes, 
was nearly level, and the greateft part of it covered with fea; when the 
firft great fires began deep in the internal parts of it, thofe parts would 
become much expanded; this expanfion would be gradually extended, as the 
heat increafed, through the whole terraqueous globe of ';ooo miles diame- 
ter ; the cruil would thence, in many places, . open into fiflures, which, by 
admitting the fea to flow in upon the fire, would produce not only a quan- 
tity of (learn beyond calculation, by its expanfion, but would alfo, by its de- 
compofition, produce inflammable air and vital air in quantities beyond con- 
ception, fufiicient to efledt thofe violent explofions, the veftiges of which, all 
over the world, excite our admiration and our ftudy. The difficulty of un- 
derftanding how fubterraneous fires could exift without the prefence of air, 
has difappeared fince Dr. Pricilley*s difcoveries of fuch great quantities of 
pure air, which conftitute all the acids, and, confequently, exift in all faline 
bodies, as fea-falt, nitre, lime-flone, and in all calciform ores, as manganeie, 
calamy, ochre, and other mineral fubftances. See an ingenious treatife, by 
Mr. Michel, on earthquakes, in the Philof. Tranf. 

In thefe firft tremendous ignitions of the globe, as the continents were 
heaved up, the vallies, which now hold the fea, were formed by the earth, 
fubfiding into the cavities made by the rifing mountains, as the fteam which 
raifed them condenfed; which would thence not have any caverns of great 
extent remain beneath them, as fome philofophers have imagined. The 
earthquakes of modern days are of very fmall extent indeed, compared to 
thofe of ancict^t times, and are ingenioufly compared, by M. De Luc, to 
the operations of a mole-hill, where, from a fmall cavity, are raifed, from 
time to time, fmall quantities of lava, or pumice-ftone. Monthly Review^ 
June, 179Q. 
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OVr fmouldering heaps of livid fulphur fwell 

At Earth's firm centre, and diftend her fhell, 70 

Saw, at each opening cleft, the furnace glow> 

And feas rufh headloi^ on the gulphs below. 

Gnomes ! how you (hriek'd, when through the troubled air 

Roar'd the fierce din of elemental war; 

When rofe the continents, and funk the main, 75 

And Earth's huge fphere, exploding, burft in twain. 

Gnomgs I how you gazed, when from her wounded fide. 

Where now die Soudi-Sea heaves its wafte of tide, 

Rofe on fwift wheels the Moon's refulgent car. 

Circling the folar orb, a fifter ftar, 80 

Dimpled with vales, with fliining hills embofs'd, 

And roll'd round earm her airlefs realms of froft. 




•* Gnomes ^Ito^ you trembled, with the dreadful force. 
When Earth, recoiling, ftaggcr'd from her courfe ; 



the Mooiis refulgent car, 1. 79. See additional notes. No. XV. on folar- 
volcanos. 

Her aitiefs realms ef froft, 1. 8a. If the moon had no atmofphere at the 
time of its eleyution from the earth, or if its atmofphere was afterwarda 
Iboien from it by the earth's attra<5lion, the water on the moon would rile 
quickly into .vapour, and** the cold produced by a certain quantity of this 
cvapor^ion, would congeal the remainder of it. Hence it is not probable 
that the moon is at prefcnt inhabited, but, as it fccms to have fuffered, and 
to contiBue to fuBTer mucli by volcanos, a fufficient quantity of air may, in 
procefs of time, be generated to produce an atmofphere, which may prevent 
its heat from, fo ealily efcaping, and its water from fo eafily evaporating, and 
thence become fit for the produ<5lion of vegetables and animals. 

That the moon poffj^lfcs little or no atmofphere, is deduced from the un- 
diminilhed luilre of the ftars, at the inllant when they emerge from be- 
hizid her diik. , That the ocean of the moon is frozen, is contirmed from 
there being no appearance of lunar tides, which, if they exifted, would 
cover the part of her dllk neareft the earth. See note on Canto III. 
L61. 

When Earth, recoUinv. I. 84. On fuppofition that the moon was thrown 
from the earth by tlie exploiion of water, or the generation of other vapours 
of greater power, the remaining part of the globe would recede from its 
orbit in one diredion as the moon receded in another, and that in propor- 
tion to the refpedive momentum of each, and would afterwards revolve 
ro|iad their common centre of gravity. 

If the moon rofe from any part of the earth except exadlly at the line or 
poles, the (hock would tend to turn the axis of the earth out of its previ- 
ous direiSlioa. And as a mafs of matter rifmg from deep parts of the globe 
would have pre vioufly acquired Icfs diurnal velocity, than the earth's furface, 
from whence it rofe, it would receive, during the time of its ridng, addi- 
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When, as her Line in flower circles fpun, 85 

And her fliock*d axis nodded from the fun. 

With dreadful inarch the accumulated main 

Swept her vail wrecks of mountain, vale, and plain ; 

And, while new tides their (houting floods unite. 

And hail their Queen, fair Regent of the night, 90 

ChainM to one centre, whirlM the kindred fpheres^ 

And mark'd with lunar cycles folar years. 

IV. ' " Gnomes ! you then bade diffolving Shells diftil 
From the loofe fummits of each fliatter'd hiU, 
To each fine pore and dark inter ftice flow, 9^ 

And fill with liquid chalk the mafs below. 
Whence fparry forms in dufl&y caverns gleam 
With borrowed light, and twice refra£t the beam ; 
While in white beds congealing rocks beneath 
Court the nice chifiel, and defire to breathe. — 100 

tlonal velocity from the earth's furface, and would, confequently, fo nmcb 
retard the motion of the earth round its axis. 

When the earth thus receded, the fliock would overturn all its Building^ 
and foreils, and the water would ruih, with incdnceivahle vidlence, over its 
furface, towards the new fatellite, from two caufes, both by-its ftot at firft 
acquiring the velocity with which the earth receded, and by the attra^ion 
of the Dew liidon, as it leaves the earth : on thefe accounts, at firft, -there 
would be but one tide till the moon receded fo a greater diftance, and the 
earth, moving round a commop centre of gravity between them, the water 
on the fide fartheft from the moon would acqtnre a centrifugal force, in 
rerpe<5l to this common centre, between itfelf and the moon. 

Dijfolvingjbells.dijlil, 1. 93. The liine-ftone rocks have had their origin 
from Ihells formed beneath the fea, the fofter ftrata gradually diflblving, and 
filling up the interftices of the harder ones; afterwards, when thefe accu- 
mulations of fhells were elevated above the waters, the upper ftrata be- 
came diifolved by the actions of the air and dews, and filled up the inter- 
flices beneath, producing folid rocks of different kinds, from the coarfe lime- 
ftones to the fin eft marbles. When thofe lime-ftones have been in fuch a 
fituation that they could form perfedt cryftals, they are called fpars, fome of 
which poffefs a double refradion, as obferved by Sir Ifaac Newton. When 
thefe cryftals are jumbled together, or mixed with fome colouring impurities, 
it is termed marble, if its texture be equable and firm; if its texture be coarfe 
and porous, yet hard, it is called lime-ftone; if its texture be very loo(e and 
porous, it is termed chalk In fome rocks the fhells remain almoft unchang- 
ed, and only covered, or bedded, with lime-ftone, which feems to have been 
diifolved, and funk down amongft them. In others the fofter fhelk and 
boQes are diifolved, and only fhark*s teeth, or harder echini, have preferved 
their form, inveloped in the chalk or lime-ftone. In fome marbles the folution 
has been complete, and no veftiges of ihell appear, as in the white kind, called 
ftatuary by the workmen. See additional notes, No. XVI. 



H 

V 
( 



Canto II. ECONOMY OF VEGETATION. 43 

** Hence wearied Hercules in marble rears 
His languid linibs, and reds a thoufand years ; 
Still, as he leans (hall young Antinous pkafe 
With carelefs grace, and janafFe(^ed eafe ; 
Onward, with loftier ftep, Apollo fpring, 105 

And launch the unerring arrow from the ftring ; 
In Beauty's bafhful form, the veil unfurl'd, 
Ideal Venus win the gazing world. 
Hence, on Roubiliac's tomb fhall Fame fublime 
Wave her triumphant wings, and conquer Time; 1 10 

Long with foft touch ftiall Damer's chiffel charm. 
With grace delight us, and with beauty warm ; 
Foster's fine form (hall hearts unborn engage, 
And MIelbourn's fipile enchant another age. 

V. '* Gnomes f you then taught tranfuding dews to pafs 
Through time-fall'n woods, and root-inwove morafs 116 
Age after age; and with filtration fine 
Difpart, from eardis and fulphurs, the faline. 

Hence ^wearied Hercules, 1. loi. Alkrding to the celebrated Hercules of 
Clyco reding after his labours; and to the eafy attitude of Antinous; the 
lofty ftep of the ApoUo of Belvidere ; and the retreating modefty of the Ve- 
nus de Medici. Many of the defigns of Roubiliac, in Weftminfter Abbey, 
are uncommonly poetical ; the allegory of Time and Fame contending for 
the trophy of General Wade, which is here alluded to, is beautifully told; 
^e wings of Fame aie ftill expanded, and her hair ftill floating in the air; 
which not only ihews that ihe has that moment arrived, but alfo that her 
force is not yet expended; at the fame time that th^old figure of Time, 
with his difordered wings, is rather leaning backwards, and yielding to 
her impulfe, and muft apparently, in another inftaht, be driven from his 
attack upon the trophy. 

Fojler s fine form, 1 1 1 3. Alluding to the beautiful ftatues of Lady Elizabeth 
. Foftcr, and of Lady Melbourn, executed by the honourable Mrs. Darner. 

Hoot'inivove morafs, 1. 1 1 6. The great mafs of matter which refts upon 
the lime-ftone ftrata of the earth, or upon the granite, where the lime-ftone 
flratum has been removed by earthquakes, or covered by lava, has had its 
origin from the recrements of vegetables and of air-breathing animals, as the 
lime-ftone had its origin from fea animals. The whole habitable world was 
originally covered with woods, till mankind formed themfelves into focie- 
ties, and fubdued them by fire and by ftcel. Hence woods, in uncultivated 
countries, have grown and fallen through many ages, whence moraffes of 
immenfe extent; and from thefe, as the more foluble parts were waftied 
away firft, were produced fea-falt, nitre, iron, and variety of acids, which, 
combining with calcareous matter, were productive of many foffil bodies, as 
flint, fea-fand, felenite, with the precious fto0es, and perhaps the diamond. 
See additional notes, No. XVIi. 
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I. " Hence ^ with diflFiifive Salt old Ocean deeps 
His emerald fhallows, and his fapphire deeps. 120 

Oft in wide lakes, around their warmer brim, 
In hollow pyramids the cryftals fwim ; 
Or, fufed by earth-bom fires, in cubic blocks 
Shoot dieir white forms, aixl harden into rocks. 

" Thus, cavern 'd round in Cracow's mighty mines, 125 
With cryftal walls a gorgeous city (hines ; 
Scoop'd in the briny rock long ftreets extend 
Their hoary courfe, and glittering domes afcend ; 



Hence, ivith diffuffoe Salt. 1. 119. Salts of various kinds are |>rodticed 
from the recrements of animal and vegetable bodies, fuch as phofphoric, 
Hmmoniacal, marine fait, and others; thefe are waihed from the earth by 
rains, and carried down our rivers into the fea; they feem all here to de- 
compofe each other, except the marine fait, which has, therefore, irom the 
beginning of the habitable world, been perpetually accumulating. 

There is a town in the immenfe falt-mines of Cracow, in Poland, with a 
market-place, a river, a church, and a famous ftatue, (here fuppofed to be 
,of Lot's wife) by the moift or dry appearance of which the fubterranean in- 
habitants are faid to knew when the weather is fair above ground. The gal- 
leries in thefe mines are fo numerous and fo intricate, that workmen have 
frequently loft their way, their lights having been burnt out, and have pe- 
riflied before they could be found. E/Tais, &c. par M. Macquart. And 
though the arches of thcfc different ftorics of galleries are boldly executed, 
yet they arc not dangerous, as they are held together, or fupported, by lai^ 
snaffes of timber of a foot fquare ; and thefe vaft timbers remain perfeSly 
found for many centuries, while all odier pillars, whether of brick, cement, 
or fait, foon diffolve, or moulder away. Ibid. Could the timbers over waf- 
ter-raill wheels or cellars, be thus prefcrved by occafionally foaking thcns 
with brine.? Thefe immex^e maffcs of rock-falt feem to have been pro- 
duced by the evaporation of lea-water, in the early periods of the world, 
by fubterraneln fires. Dr. Hutton's Theory of the Earth. See alfo Thec^ 
ric des Sources Salees, par M. Struve. Hiftoire de Sciences de Laufacne, 
Tom. IL This idea of pr. Hutton's is confirmed by a fad mentioned in 
M. Macquart 's Effais fur Mineralogic, who found a great quantity of foflil 
fhells, principally bi-valves and madb-e-porcs, in the falt-mines of Wialiczka, 
Bear Cracow. During the evaporation of the lakes of falt-water, as in ar- 
tificial falt-works, the fait begins to cr^'ftallize near the edge, where the 
water is flialloweft, forming hollow inverted pyramids, which,, when they 
become of a certain fize, fubfidc by their gravity ; if urged by a ftronger 
fire, the fait fufcs, or forms large cubes; whence the fait ihaped in hollow 
pyramids, called flake-falt, is better tailed, and preferves fleih better, than 
the baficet or powder fait; becaufe it is made by lefs heat, and thence con- 
tains more of the marine acid. The fea-watcr about our ifland contains 
from about one twenty-eighth to one thirtieth part of fca-falt, and about one 
eightieth of magncfian fait. See Brownrigg on Suit. See note on Ocy- 
mum, vol. II. of this work. 
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Down the bright fteeps, emerging into day, 

Impetuous fountains burft their headlong way, 130 

O'er milk-white vales in ivory channels fprcad, 

And wandering, feek their fubterraneous bed. 

Form'd in pellucid fait, with chiflel nice. 

The pale lanip glimmering through the fculptured ice, 

With wild reverted eyes fair Lotta ftands, 135 

And fpreads to Heaven, in vain, her glafly hands; 

Cold dews condenfe upon her pearly brcaft, 

And the big tear rolls lucid down her veft. 

Far gleaming o'er the town tranfparcnt fanes 

Rear their white towers, and wave their golden vanes; 140 

Long lines of luftres pour their trembling rays, 

And the bright vault retufns the mingled blaze. 

2. " Hence orient Nitre awes its fparklirig birth, 
And wiih prifmatic cryftals gems the earth, 



Hence orient Nitre, 1. 1 43. Nitre is found in Bengal naturally cryftaHized, 
and is fwept by brooms from earths and flones, and thence called fweep* 
ings of nitre. It has lately been found, in large quantities, in a natural ba« 
fon of calcareous earth at Molfetta, in Italy, both in thin ftrata between the 
calcareous beds, and in efflorefcences of various Wautiful leafy and hairy fornu. 
An account of this nitre-bed is given by Mr. Zimmerman, and abridged in 
Rozier's Journal de Phyfique, Fevrier, 1790. This acid appears to be pro- 
duced in all iituations where animal and vegetable matters are completely 
decompofed, and which are expofed to the adlion of the air, as on the walls 
of ftables and ilaughter-houfes; the cryftals are prilins furrowed by longi* 
tudinal grooves. 

Dr. Prieftley difcovered, that nitrous air or gas, which he obtained by dif^ 
folving metals in nitrous acid, would combine rapidly with vital air, and 
produce with it a true nitrous acid, forming red cloud» during the combina* 
tion; the two- airs occupy only the fpacc before occupied by one of them, 
and, at the fame time, heat is given out from the new combination. This 
diminution of the bulk of a mixture of nitrous gas and vital air, Dr. Prieft- 
ley ingenioufly ufed as a teft of the purity of the latter ; a difcovery of the 
greatcft importance in the analyfis of airs. 

Mr. Cavendilh has (ince dcmonftrated, that two parts of vital air, or oxy- 
f^ene, and one part of phlogiftic air, or azote, being long expofed to eledric 
fhocks, unite, and produce nitrous acid. Pkilof. Tranf. vols. LXXV. and 
LXXVIII. 

Azote is one of the moft abundant elements in nature, and, combined 
with calorique, or heat, it forms azotic gas, or phlogiilic air, and compofes 
two thirds of the atmofphcre, and is one of the principal component parts 
of animal bodies, and, when united to vital air, or ox y gene, produces the 
nitrous acid. Mr. LaVbifier found that 2i| parts, by weight, of azote, and 
43 \ P^ts of oxygene, produced 64 fares of nitrous gas ; and, by the further 
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O'er tottering domes in filmy foliage crawls, 145 

Or frofts with branching plumes the mouldering walla. 

As woos Azotic Gas the virgin Air, 

And veils in criitifon clouds the yielding Fair ; 

Indignant Fire the treacherous couitfliip flies, 

Waves his light wing, and mingles with the ikies. 1^9 

** So Beauty's Goddc/s, warm with new defire, 
Left, on her filver wheels, the God of Fire; 
Her faithlefs charms to fiercer Mars refign'd, 
Met with fond lips, with wanton arms intwin'd. 
— Indignant Vulcan eyed the parting Fair, 155 

And watch'd, with jealous ftep, the guilty pair ; 
O'er his broad neck a. wiry net he flung, 
Quick as he ftrode, the tinkling me(hes rung; 
Fine as the fpider's flimfy thread He wove 
The immortal toil to lime illicit love ; 160 

Steel were the knots, and fteel the twifted diong. 
Ring link'd in ring, indiflTolubly ftrong ; 
On viewlefs hooks, along the fretted roof, 
He hung, unfeen, the inextiicable woof. — 
— Quick ftart the fprings, the webs pellucid fpread, 165 

And lock the embracing Lovers on their bed ; 
Fierce w^th loud taunts vindidlive Vulcan fprings, 
Tries all the bolts, ^nd tightens all the firings, 
Shakes, with inceflant (houts, the bright abodes. 
Claps his rude hands, and calls the feftive Gods. — 17a 

— With fpreading palms the alanned Goddefs tries 
To veil her beauties from celeftial eyes, 
Writhes her fair limbs, the flender ringlets drains. 
And bids her Loves untie the obdurate chains ; 
Soft fwells her panting bofom, as fhe turns, 175 

And her flufh'd cheek with brighter blufties bums. 
Majeftic grief the Queen of Heaven avows. 
And chafte Minerva hides her helmed brows ; 

addition of 36 parts of oxygene, nitrous acid was produced. Trait^ dc Chi- 
mic. "When two airs become united fo as to produce an unelaftic liquid, 
much caiorique, or heat, is, of neceffity, expelled from the new combination, 
though, perhaps, nitrous acid, and oxygenated marine acid, admit more |icat 
into their combinations than ether acids. 
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Attendant Nymphs, with bafliful eyes alkance, 

Sceal of intangled Mars a tranfient glance; 180 

Surrounding Gods the circling neftar quaff, 

GizQ on the Fair, and envy as they laugh. 

3. " Hence dufky Iron fleeps in dark abodes. 
And ferny foliage neftles in the nodes ; 

Till with wide lungs the panting bellows blow, 185 

And waked by fire the glittering torrents flow; 
— Quick whirls die wheel,, the ponderous hammer falls. 
Loud anvils ring amid the trembling walls. 
Strokes follow flrokes, the fparkling ingot fhines, 
Flows the red fl^g, the lengthening bar refines ; 190 

Cold waves, immerfed, the glowing mafs -congeal, 
And turn to adamant the hiiling Steel. 

Hence dujky Iron, 1. 183. The produdlioa of iron from the decompoii- 
tion of vegetable bodies, is perpetually prefented to our view; the waters 
oozing from all moraiTes are chalybeate, and depoiit their ochre on being 
expofed to the air, the iron acquiring a calciform ftate from its union with 
oxygene, or vital air. When thin morafles lie on beds of gravel, the latter 
are generally ftained by the filttation of fome of the chalybeate water through 
them. This formation of iron from vegetable recrements, is ^rther evinced 
by the fcm leaves, and other parts of vegetables, fo frequently found in 
the centre of the knobs or nodules of fome iron ores. 

In fome of thefe nodules there is a nucleus of whiter iron earth, fur- 
rounded by many concentric ftrata of darker and lighter iron earth alter- 
nately. In one, which now lies before me, the nucleus is a prifm of a tri- 
angular form, with blunted angles, and about half an inch high, and an inch 
and half broad; on every iide of this are concentric flrata of iimilar iron 
earth, alternately browner and lefs brown; each itratum is about a tenth of 
an inch in thicknefs, and there are ten of them in number. To what 
known caufe can tliis exadly regular diftribution of fo many earthy flrata 
of different colours, furrounding the nucleus, be afcribed? I don't know 
that any mineralogies have attempted an explanation of this wonderful phe- 
nomenon. I fufpedl it is owing to the polarity of the central nucleus. If 
iron-filings be regularly laid on paper, by means of a fmall lieve, and a 
magnet be placed underneath, the filings will difpofe themfelves in con- 
centric curves, with vacant intervals between them. Now, if thefe iron- 
filings are conceived to be fufpended in a fluid, whofe fpecific gravity is 
fimilar to their own, and a magnetic bar was introduced as an axis into 
this fluid, it is eafy to forefee that the iron-filings would difpofe ihemfelves 
into concentric fpheres, with intervals of tlie circumnatant fluid between 
them, exa(9;ly as is feen in thefe nodules of iron earth. As all the lava« 
confifl of one fourth of iron, (Kirwan's Mineral.) and almofl all other known 
bodies, whether of animal or vegetable origin, polTefs more or lefs of this pro- 
perty, may not a diftribution of a great portion of tlie globe of the earth, into 
firata of greater or lefs regularity, be owing to the polarity of the whole \ 
And turn fo adamant, 1. ig%. The circumflances which render iron more 



# 
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" Laft Michel's hands, with touch of potent charm. 
The polifti'd rods with powers magnetic armj 
With points diredled to the polar ftars, 195 

Li one long line extend the tenrrper'd bars; 

Taluable to mankind than any other metal, are, I. Its p rop ert y of biexD|^ 
rendeilgd hard to fo great a degree, and thus conftitutlng.i^ch excellcne 
tools It was the difcovery of this property of iron, Mr. Locke tl^nks, that 
gave fuch prq-eniinence to the European world over the Americmn tHke. 
a. Its power of being welded ; that is, when two piece» are made very KoC^ 
and applied together by hammering, they unite completely, unlefs any tak 
of iron intervenes ; and to prevent this it is ufual for fmiths to dip the very 
hot bar in fand, a little of which fnfes into fluid glafs 'with the fcak, and 
is fqueezed out from between the uniting parts by the force of hammering. 
3. Its power of acquiring magnetifm. 

It is, however, to be wiihed, that gold or filver were difcovcred in a$ 
great quantity as iron, fince thefe metals, being indeilrudible by expofare to 
air, water, fire, or any common acids, would fupply w^holefome vefTels for 
cookery, fo much to be deflrcd, and fo difficult to obtain, and Wottld form 
the mofl light and durable coverings for houfes, as well as indeilrui^ble fire- 
grates, ovens, and boiling vcffels. See additional notes, -No. XVIIL oa 
Steel. 

Laf Micbers hands. 1. 193. The difcovery of the magnet feems t« have 
been in very early times ; it is mentioned by Plato, Lucretius, Pliiiy, and 
Galen, and is faid to have taken its name of magnes, from Magnefisi, a fea- 
p<M^ of ancient Lybia. 

As every piece of iron which was made magnetical by the touch of a mag- 
net, became itfelf a magnet, many attempts were made to improve thefe 
artificial magnets, but without much fuccefs, till Servingdon Savery, Efq. 
made them of hardentd fteel bars, which were fo powerful, that one of them, 
weighing three pounds averdupois, would lift another of the fame weight. 
Phiiof. Tranf. 

After this Dr. Knight made very fucccfsful experiments on this fubjei^, 
which, though he kept his method fecret, feems to have excited others to 
turn their attention to magnetifin. At this time the Rev. Mr, Michel in- 
vented an equally efficacious and more expeditious way of making f^rong ar- 
tificial magnets, which he publiihed in the end of the year 1 750, in whidi 
he explained his method of what he called " the double touch," and which, 
fincc Dr. Knight*s method has been known, appears to be fomewhat dif- 
ferent from it. 

This method of rendering bars of hardened fteel magnetical, eonfifts in 
holding vertically two or more magnetic bars nearly parallel to each other, 
with their oppofite poles very near each other, (but neverthelefs feparated to 
a fmall diftance,) thefe are to be Aided over a line of bars, laid horizontally, 
a few times backward and forward. See Michel on Magnetifm, alfo a de- 
tailed account in Chambers* Dictionary. 

What Mr. Michel propofed by this method was, to include a very fmatt 
portion of the horizontal bars intended to be made magnetical, between the 
joint forces of two or more bars already magnetical, and, by Aiding them 
from end to end, every part of the line of bars became fuccefiivcly included, 
and thus bars, pofleffed of a very Imall degree of magnetifm to begin withi 
would, in a few times Aiding backwards and forwards, make the otlier ones 
much more magnetical than thcmfclves, which arc then to be taken up 
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Then thrice and thrice with fteady eye he guides^ 

And o'er the adhefive train the magnet Aides ; 

The obedient Steel with living inftinft moves, 

And veers for ever to the pole it loves. 400 

' " Hail, adamantine Steel! magnetic Lord! 

King of the prow, the plowfliare, and the fword ! # 

True to the pole, by thee the pilot guides 

His fteady helm amid the ftruggling tides, 

Braves with broad fail the immeafurable fea, 205 

Cleaves the dark air, and afks no ftar but Thee. — 

By thee the plowfhare rends the matted plain. 

Inhumes in level rows the living grain ; 

Intrufive forefts quit the cultured ground, 

And Ceres laughs with golden fillets crown'd. — . 210 

O'er reftlefs realms when fcowling Difcord flings 

Her fnakes, and loud the din of battle rings ; 

Expiring Strength, and vanquifh'd Courage feel 

Thy arm refiftlefs, adamantine Steel! 

4. " Hence in fine ftreams diflFufive Acids flow, 215 

Or wing'd with fire o'er Earth's fair bofom blow; 



gpd ufed to touch the former, which are in fucceffion to be laid down hor 
rizontally in a line. j;;-v 

There is ftill a great field remains for future difcoveries in magnctifm, 
both in refpejft to experiment and theory ; the latter coniifts of vague con- 
je<fture8, the more probable of which are, perhaps, thofe of Eplnus, as 
they aflimilate it to elc(5lricity. 

One conjedure Ifliall add, viz. that the polarity of magnetifm may be 
owin^ to the earth's rotatory motion. If heat, eledricity, and magnctifm, 
jure fuppofed to-be fluids of different gravities, heat being tlie heavieil of 
tfaem, eleiftricity the next heavy, and magnetifm the lighteft, it is evident, 
that by the quick revolution of the earth, the heat will be accumulated 
moil over the line, electricity next beneath this, and that the magiietifm 
will be detruded to the poles and axis of the earth, like the atmofpheres of 
common air and inflammable gas, as explained in the note oi) Canto I. 1. 123. 

£le<ftricity and heat will both of them difplace magnetifm, and this ihews 
that they may gravitate on each other ; and hence, when too great a quan- 
tity of the eleAric fluid becomes accumulated at the poles by defcending 
(bows, or other unknown caufes, it may have a tendency to rife towards 
the tropics by its centrifugal force, and produce the northern lights. See 
additional notes. No. I. 

Diffuftve Acids f 01V, 1. aij. The produiSfcion of marine acid from de- 
compofing vegetable and aoimal matters, with vital air, and of nitrous acid 

Part. 1. H 
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Tranfmute to glittering Flints her chalky lands. 

Or fink on Ocean's bed in countlefs Sands. 

Hence filvery Selenite her cryftal moulds, 

And foft Afbedus fmooths his filky folds; 220 

His cubic forms phofphoric Fluor prints, 

Or rays in fpheres his amethyftine tints. 

Soft cfibweb clouds tranfparent Onyx fpreads, 

And playful Agates weave their colour'd direads ; 

Gay pidlured Mochocs glow with landfcape-dyes, 225 

And changeful Opals roll their lucid eyes ; 

Blue lambent light around the Sapphire plays, 

Bright Rubies bluih, and living Diamonds blaze. 

from azote and vital air, the former of which is united to its bads by Means 
of the exhalations from vegetable and animal matters, conftitute an analogy 
which induces us to believe, that many other acids have either their bafes, 
or are united to Vital air by means of fome part of decompofing vegetable 
and animal matters. 

The great quantities of flint-fand, whether formed in mountains or in the 
fcai would appeal^ to def ive its adid from the iiew world, as it is foimd above 
the ftrata of lime-flone and granite whidi conftitute the old world, and, as 
the earthy baiis of flint is probably calcareoiLs, a great part of it feems to be 
produced by a conjundiion of the new and old world. The recrements of 
air-breathing animals and vegetables probably afford the acid, and the ihells 
of marine animals the earthy bads, while another part may have derived 
its calcareous part alfo &om the decompofition of vegetable and animal bo- 
dies. 

The fame mode of reafoning feems applicable to the filiceous ftones under 
Various names, as amethyft, onyx, agate, mocho, opal, &c. which do not 
feem to have undergone any procefs from volcanic fires, imd as thefe ftones 
only differ from flint by ^ greater or lefs admixture of argillaceous and cal- 
careous earths. The different proportions of which, in each kind of ftone, 
may be ieen in Mr. Kirwan*^ valuable Elements of Mineralogy. See addi- 
tional notes. No. XIX. 

Living diamonds blaze, 1. alS. Sir Ifaac Newton having obferved the 
great power of refrading light, which the diamond poffeffes above all other 
cryftallized or vitreous matter, conjedured that it was an inflammable body 
in fome manner congealed. Infomuch that all the light is refleAed which 
falls on any of its interioi furfaces at a greater angle of incidence than 24 J . 
degrees; whereas an artificial gem of glafs does not refleft any light from 
its hinder furface, unlefs that furface is inclined in an angle of 41 degrees. 
Hence, the diamond refle«ft8 half as much more light as a factitious gem in 
iimilar circumftances; to which muft be added its great ttanfparency, and 
the excellent polifh it is capable of. The diamond had neverthelefs been 
placed at the head of cryftals or precjous ftones by the mineralogifts, till 
Bergman ranged it of late i/i the combuftible clafs of bodies, becaufe, by the 
focus *of Villctte*s burning mirror, it was evaporated by a heat not much 
greater than will melt filver, and gave out light. Mr. Moepfner, however, 
thinks the diCbejrfion of the diaifiond by this great heat, fliould be called a 
phofphoreic^ evaporation of it, rather than a combuftion; and from itt 
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" Thus, for attradive earth, inconftant Jove, 
Ma(k'd in new fhapes, forfook his realms above. — 230 

Firft her fwcet eyes his Eagle-form beguiles, 
And Hebe feeds him with ambrofial fmiles; 
Next the chang'd God a Cygnet's down aflumes, 
And playful Led a fmooths his glofly plumes ; 
Then glides a filver ferpent, treacherous gueft ! 235 

And fair Olympia folds him in her bread; 
Now lows a milk-white Bull on Afric's ftrand, 
And crops with dancing head the daify'd land. — - 
With rofy wreathes Europa's hand adorns 
His fringed forehead, and his pearly horns ; . 240 

Light on his back the fportive Damfel bounds. 
And pleafed he mov^s along the flowery grounds ; 
Bears -with flow ftep his beauteous prize aloof, 
Dips in the lucid flood his ivory hoof; 
Then wets his velvet knees, and wading laves 245 

His (ilky fides amid the dimpling waves. 
While her fond train with beckoning hands deplore, 
Strain their blue eyes, and fliriek along the fliorej 
Beneath her robe fhe draws her fnowy feet, 
And, half-reclining on her ermine feat, 250 

Round his raifed neck her radiant arms (he throws, 
And refts her fair cheek on his curled brows ; 
Her yellow trefles wave on wanton gales, 
And bent in air her azure mantle fails. 



other analogies of cryftalllzatlon, hardnefj, tranfparency, and place of its na» 
tivity, wiihes again to replace it amongft the precious ftones. Obferv. fur. la 
Phyfique, par Rozier, Tom. XXXV. p. 448. See new edition of the tranf- 
lation of Cronftedt, by De Coda. 

Jnconpant Jove, 1. 229. The purer air, or ether, in the ancient mytho- 
logy, was reprefcnted by Jupiter, and the inferior air by Juno; and the 
conjun<ftion of thefe deities was faid to produce the vernal fhowers, and pro- 
create all things, as is further fpoken of in Canto III. 1. 204. It is now dif- 
covered, that pure air, or oxygene, uniting with variety of bafes, forms the 
various kinds of acids; as the vitriolic acid from pure air and fulphur; the 
nitrous acid from pure air and phlogiflic air, or azote ; and carbonic acid, 
(or fixed air,) from pure air and charcoal. Some of thefe affinities were, 
perhaps,, pourtraycd by the Magi of Egypt, who were probably learned in 
chemiftry, in their hieroglyphic pi<^ures before the invention of letters, by 
the loves of Jupiter with terrellrial ladies. And thus phyfically as wcU as 
metaphyficaUy might be faid, " Jovis omnia plena.*' 
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— Onward He moves, applauding Cupids guide, 255 

And fkiih on (hooting wing the ftiining tide ; 

Emerging Tritons leave their coral caves, 

Sound their loud conchs, and fmooth the circling waves, 

Surround the timorous Beauty, as fhe fwims, 

And gaze enamour'd on her filver limbs. 260 

Now Europe's fhadowy ftiores, with loud acclaim, 

Hail the fair fugitive, and (hout her name ; 

Soft echoes warble, whifpering forefts nod, 

And confcious Nature owns the prefent God. 

Changed from the Bull, the rapturous God affumes 265 

Immortal youth, with glow celeflial blooms, 

With lenient words her virgin fears difarms. 

And clafps the yielding Beauty in his arms ; 

Whence Kings and Heroes own illuftrious birth, 

Guards of mankind, and demigods on earth. 270 

VI. " Gnomes ! as you pafs'd beneath the labouring foil. 
The guards and guides of Nature's chemic toil, 
You faw, dcep-fepulchred in duiky realms. 
Which Earth's rock-ribbed ponderous vault o'erwhclms> 
With felf-born fires the mafs fermenting glow, 275 

And flame-wing'd fulphurs quit the earths below. 

I. " Hence du6lile Clays in wide expanfion fpread. 
Soft as the Cygnet's down, their fnow-white bed; 
With yielding flakes fucceflive forms reveal. 
And change obedient to the whirling wheel. 280 

Firft China's fons, with early art elate, 
Fonn'd the gay tea-pot, and the pi£tured plate ; 



JVHb felf-born fires. 1. 275. After the accumulation of plains and moun- 
tains on the calcareous rocks, or granite, which had been previoufly raifed 
by volcanic fires, a fecond fet of volcanic fires were produced by the fer- 
mentation of this new mafs, which, after the falts, or acids, and iron, 
had been waflied away in part by elutriation, diffipatcd the fulphurous parts, 
which were infoluble in water; whence argillaceous and fillceous earths 
were left in fome places; in others, bitumen became fublimed to the upper 
part of the ftratum, producing coals of various degrees of purity. 

Hence duiiile clays, 1. a/ 7. See additional notes, No. XX. 
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Saw with illumin'd brow ^nd dazzled eyes 

In the red ftove vitrefcent colours rife ; 

Speck'd her tall beakers with enamel'd ftars, 285 

Her monfter-joffes, and gigantic jars ; 

Smear 'd her huge dragons with metallic hues, 

With golden purples, and cobaltic blues; 

Bade on wide hills her porcelain caftles glare, 

And glazed Pagodas tremble in the air. 290 

" Etruria ! next beneath thy magic hands 
Glides the quick wheel, the plaftic clay expands, 
Nerved with fine touch, thy fingers (as it turns) 
Mark the nice bounds of vafes, ewers, and urns ; 
Round each fair form in lines immortal trace 295 

Uncopied Beauty, and ideal Grace. 

" Gnomes ! as you now difle<St with hammers fine 
The granite-rock, the nodul'd flint calcine ; 
Grind with ftrong arm, the circling chertz betwixt, 
Your pure Ka-o-lins and Pe-tun-lfes mixt; 300 



Saiu tvitb illumind broiv. 1. 283, No colour is diftingulfhablc in the red- 
hot kiln but the red itfelf, till the workman introduces a fmall piece of dry 
wood, which, by producing a white flame/ renders all the other colours vi- 
Hble in a moment. 

With golden purples. I. 288. See additional notes, No. XXI. 

Etruria! next. 1. 29 1. Etruria may, perhaps, vie with China itfelf in 
the antiquity of its arts. The times' of its greateft fplendour were prior to 
the foundations of Rome, and the reign of one of its bed princes, Janus» 
was the oldefl epoch the Romans knew. The earlieft hiflorians fpeak of 
the Etrufcans as being then of high antiquity, njoft probably a colony from 
Phoenicia, to tvhich a Pelafgian colony acceded, and was united foon after 
Deucalion's flood. The peculiar charat^er of their earthen vafes conflils 
in the admirable beauty, fimplicity, and diverfity of forms, which continue 
the bell models of tafte to the artifts of the prefent times; and in a fpecies 
of non-vitreous encauftic painting, which was reckoned, even in the time of 
Pliny, among the loft arts of antiquity, but which has lately been recovered 
by the ingenuity and induftry of Mr. Wedgwood. It is fuppofed that the 
principal manufadorics were about Nola, at the foot of Vefuvius, for it is 
in that neighbourhood that the greateft quantities of antique vafes have 
been found; and it is faid that the general tafte of the inhabitants is appa- 
rently influenced by them, infomuch that ftrangcrs, coming to Naples, are 
canmionly flruck with the diverfity and elegance, even of the moft ordinary 
vafes, for cammon ufes. See D'Hancarville's preliminary difcourfes to the 
magniflcent colledion of Etritfcan yafesi publiflied by Sir William Hamilton. 
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O'er each red faggar's burning cave prefide, 

The keen-eyed Fire-Nymphs blazing by your fide ; 

And pleafed on Wedgwood ray your partial fmilcy 

A new Etruria decks Britannia's ifle. — 

Charm'd by your touch, the flint liquefcent pours 305 

Through finer fievcs, and falls in whiter Ihowers ; 

Charm'd by your touch, the kneaded clay refines. 

The bifcuit hardens, the enamel (hines; 

Each nicer mould .a fofter feature drinks, 

The bold Cameo fpeaks, the foft Intaglio thinks. 310 

" To call the pearly drops from Pity's eye, 
Or (lay Defpair's difanimating figh, 
Whe'ther, O Friend of Art ! the gem you mould 
Rich with new tafte, with ancient virtue bold ; 
Form the poor fetter'd Slave^ on bended knee, 315 

From Britain's fons imploring to be free; 
Or with fair Hope the brightening fcenes improve, 
And cheer the dreary waftes at Sydney-Cove ; 
Or bid Mortality rejoice and mourn 
O'er the fine forms on Portland's myftic urn. — 320 

" Here^ by fall'n columns and disjoin'd arcades, 
On mouldering ftones, beneath deciduous (hades. 
Sits Humankind in hieroglyphic ftate, 
Serious, and pondering on their changeful ftate; 
While with inverted torch, and fwimming eyes, 325 

Sinks the fair (hade of Mortal Lifcy and dies. 
There the pale Ghoji through Death's wide portal bends 
His timid feet, the dufky fteep dcfcends ; 



Form the poor fetter J Slave* 1. 315. Alluding to two cameos of Mr. 
Wedgwood's manufadure; one of a Slave in chains, of which he diftributcd 
many hundreds, to excite the humane to attend to and to aifift in the aboli- 
tion of the deteftable traffic in human creatures ; and the other a cameo oC 
Hope attended by Peace, and Art, and Labour ; which was made of clay 
from Botany-Bay; to which place he fent many of them, to fliew the inha- 
bitants what their materials would do, and to encourage their induftry. A 
print of this latter medallion is prefixed to Mr. Stockdale's edition of Phi- 
lips* Expedition to Botany-Bay, with fome verfcs which are inferted at the 
end of the additional notes. 

Fartlanis myjiic,urn» 1. 310. See additional notes, No. XXIL 
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With fmiles affuafive Love Divine invites, 

Guides on l)road wing, with torch uplifted lights ; 330 

Immortal Life y her hand extending, courts 

The lingering form, his tottering ftep fupports ; 

Leads on to Pluto's realms the dreary way, 

And gives him trembling to Elyfian day. 

Beneathy in facred robes the Priestess drefs'd, 335 

The coif clofe-hooded, and the fluttering veft, 

With pointing finger guides the initiate youth, 

Unweaves the many-colour'd v.feil of Trutli, 

Drives the profane from Myftery's bolted door. 

And Silence guards the Eleufinian lore. — 340 

" Whether, O Friend of Art ! your gems derive 
Fine fonns from Greece, and fabled Gods revive; 
Or bid from modern life the Portrait breathe. 
And bind round Honour's brow the laurel wreath ; 
Buoyant (hall fail, with Fame's hiftoric page, 345 

Each fair medallion o'er the wrecks of age ; 
Nor Time fhall mar ; nor Steel, nor Fire, nor Ruft 
Touch the hard polifli of the immortal buft. 

2. " Hence fable Coal his mafly couch extends, 
And ftars of gold the fparkling Pyrite blends ; 350 

Hence dull-eyed Naphtha pours his pitchy ftreams, 
And Jet uncolour'd drinks the folar beams. 
Bright Amber fhines on hia eleftric throne, 
And adds ethereal luftres to his own. 



Fine forms from Greece, 1. 342. In real ftone^, or in pafte or foft coloured 
glafs, many pieces of exquifite workman (hip were produced by the ancients. 
BalTo-relievos of various fizes, wefe made in coarfe brown earth of one 
colour; but of the improved kind of two or more colours, and of a true 
porcelain texture, none were made by the ancients, nor attempted I believe 
by the modems, before thofe of Mr. Weagwood's manufa6l:ory. 

Hencf fable Coal, 1. 349. See additional nq|es, No. XXIII. on coal. 

Bright Amber Jhines, 1. '^$%, Coal has probably all been fublimed more 
or lefii from the clay, with which it was at firft fionned in decompoUng mo- 
rafles; the petroleum feems to have been feparated^ and condenfed again in 
fuperior ftrata, and a ftill finer kind of oil, as naphtha, has probably had the 
iame origin. Some of thefe liquid oils have again loft their more volatile 
parts, and become cannel-coal, afphaltum, jet, and amber, according to the 



I 
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— Led by the phofphor-light, with daring tread 355 

Immortal Franklin fought the fiery bed; 

Where, nurfed in night, incumbent Temped (hrouds 

His embryon Thunders in circumfluent clouds, 

Beficged with iron points their airy cell, 

And pierced the monfters flumbering in the (hell. 360 

" So, borne on founding pinions to the Weft^ 
When Tyrant-Power had built his eagle ncft; 
While from his cyry (hriek'd the famifh'd brood. 
Clenched their (harp claws, and champ'd dieir beaks for blood, 
Immortal Franklin watch'd the callow crew, 3^5 

And ftabb'd the ftruggling Vampires, ere they flew. 
— The patriot-flame with quick contagion ran, 
Hill lighted hill, and man ele£krifed man ; 
Her heroes flain, awhile Columbia moum'd. 
And, crown'd with laurels. Liberty returnM. 370 

" The Warrior, Liberty, with bending fails, 
Helm'd his bold courfe to fair Hiberni a's vales ;— 
Firm as he fleps along the fhouting lands, 
Lo ! Truth and Virtue range their radiant bands; 
Sad Superftition wails her empire torn, 375 

Art plies his oar, and Commerce pours her horn. 

" Long had the Giant-form, on Gallia's plains. 
Inglorious flept, unconfcious of his chains ; 
Round his large limbs were wound a thoufand Ariogs 
By the weak hands of Confeflbrs and Kings ; 380 

O'er his clofed eyes a triple veil was bound. 
And fleely rivets lock*d him to the ground ; 



purity of the original foflil oiL Dr. Prieftley has fliewn, that elTeotial oils, 
lon^ expofed to the atmofphere, abforb both the vital and phlogifUc part of 
it; whence, it is probable, their becoming fplid may in great meafure depend, 
as well as by the exhalation of their more volatile parts. On diftiilation with 
volatile alcali all thefe foflil oils are ihewn to contain the acid of amber, 
which evinces the identity of their origin. If a piece of amber be nibbed it 
attrads ftraws and hairs, whence the difcovery of eleiftricity, and whence 
its name, from electron, the Greek word for amber. 

Immortal Franklin. 1. 356'. Sec note on Canto L 1. 383. 
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While ftern Baftile with iron cage inthralls 

His folded limbs, and hems in marble walls. 

— •Touch'd by the patriot-flame, he rent, amazed, 385 

The flimfy bonds, and round and round him gazed ; 

Starts up from eardi, above the admiring throng 

Lifts his CololTal form, and towers along ; 

High o'er his foes his hundred arhis He rears^ 

Plowfhares his fwords, and pruning-hooks his fpears ; 39O 

Calls to the Good and Brave with voice, that rolls 

Like Heaven's own thunder round the echoing poles j 

Gives to the winds his banner broad unfurl'd^ . 

And gathers in its fhade the living world ! 

Vlli " Gnomes ! you then taught volcanic airs to force 
*rhrough bubbling Lavas their refiftlefs courfc, 396 

O'er the broad walls of rifted Granite climb^ 
And pierce the rent foof of incumbent Lime j 



IVhiiefern Bafiile, \, 383. « We defccnded with great diftculty iritcf tfce 
dungeons, which were made too low for our Handing upright ; and were fo 
dark, that we were obliged at noon-day to vifit them by the light of a can- 
dle. Wc faw the hooks of thofe chains by which the prifoners were faftened 
by their necks to the walls of their cells ; many df which, being below tha 
level of the Water, were in a conftant ftate of humidity, ffom which iffued 
« noxious vapour, which more than dnce extinguiihcd the candles. Sincd 
the deftrudion df the building, many fubterraneous celb have been difco^ 
vered under a piece of ground, which feemed only a bank of folid earth, 
before the hdfrid fecrets of this prilbn-houfe were difclofed. Sofme flcelc- 
tons were foimd in thcfe recefles, with irons ftill fattened to their de(^ayed 
bones." Letters from Frdnce, by H. M. Williams, p. 24. 

And pierce the rent roof. 1. 398. The granite rocks and the lime-ftone 
rocks have been cracked to very great depths at the time they were railed 
iip by fubterrandan fires ; in thefe craeks are found moft of the metallic ores, 
except iron, and perhaps manganefe ; the former of which is generally found 
in horizontal ftrata, and the latter generally near the furface of the earth. 

Philofophers pofleiling fo convenient a teft for the difcovery of iron by 
the magnet, have long fince found it in all vegetable and animal matters; 
and of late Mr. I^cheelc has difcovered the exiftence of manganefe in vege- 
table afhes* Scheele, 56 mem. Stock. 1774. Kirwan. Min. 353. Which 
Accounts for the production of it near the furface of the earth , and thence 
for its calciform appearance, or union with vital air. Bergman has like- 
"wife fhewn, that the lirtie-flones which become bluiih, or dark coloured, when 
calcined, poiTefs a mixture of manganefe, and are thence preferable, as a 
cement, to other kinds of lime. % Bergman, 229. Which impregnation with 
manganefe has probably been received from the decompofition of fuperin- 
cumbent vegetable matters. 

Thefe cracks, or perpendicular civeilis, hi the granite or lime-ftone, paJb 
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Round fparry calves metallic luftres fling, 

And bear Phlogifton on their tepid wing. 400 

" Hence glow, refulgent Tin ! thy cryftal grains. 
And tawny Copper ihoots her azure veins; 
Zink lines his fretted vault with fable ore. 
And dull Galena taffellates the floor; 

On vermil beds in Idria's mighty caves 40J 

The living Silver rolls its ponderous waves ; 
With gay refradlions bright Platina fhines, 
And duds with (quandcr'd ftars his dufky mines; 



to unknown deptiis; and it is up thcfe channels that I hare endea^oored W 
fliew, that the (leani rifes, which becomes afterwards condenfed, and pro* 
duces the warm fprings of this ifland, and other parts of the world. (Sec 
note on Fucus, vol. II.) And up thefe cracks I fnppofe certain vapours aiifir, 
which either alone, or by meeting with fomcthing defcending into them 
from above, have produced mod of the metals, and fevcral of the mftteiialf 
in which they arc bedded. Thus the ponderous earth, Barytes, of Dcrby- 
fliire, is found in thcfe cracks, and is ftratified frequently with lead-ore, and 
frequently furrounds it. This ponderous earth has been found by Dr. 
Hoepfner in a granite in Switzerland, and may have thus beei) fubUme4 
from immenfe depths by great heat, and have obtained its carbcmzc or vi- 
triolic acid from above. Aunales de Chimie. There is alfo reafon tO con« 
elude, that fomethiug from above is ncccflary to the formation of many of 
the metals. At Hawkllonc, in Shropfliire, the feat of Sir Richard Hill^ 
there is an elevated rock of filiceous fand, which is coloured green with 
copper in many places high in the air; and I have in my pofleifion a fpeci- 
men of lead formed in the cavity of an iron nodule, and another of lead 
an^d fpar from a crack of a coal-ilratum ; all which countenance the mo-' 
dem produdion of thofe metals from defcending materials. To whick 
Ihould be added, that the higheit mountains of granite, which have, there- 
fore, probably never been covered with marine produ<5lion», on account of 
their early elevation, nor with vegetable or animal matters, on account of 
their great coldnefs, contain no metallic ores, whilft the lower ones contain 
copper and tin in their cracks or veins, both in Saxony, Sikfia, and Cornwall. 
Kirwan's Mineral, p. 374. 

The traiifmutatlcn of one metal into another, though hitherto undifco-* 
vertd by the alchymifts, does not appear ImpofTible; fuch tranfmutations 
have been fuppofcd to exift in nature ; thus lapis calaminaris may have been 
produced from the dcftrudion of lead-ore, as it is generally found on the 
top of the veins of lead, where it has been calcined, or united widi air, and 
"becaufe maffes of lead-ore are often found intirely inclofed in it. So filler 
is found mixed in abnoft all lead-ores, and fometimes in feparate filaments 
"within the cavities of lead-Ore, as I am informed by Mr. Michel, and it 
thence probably a partial tranfmutation of the lead to filver, the rapid pro- 
grefs of modem chemiftry having ftiewn the analogy between metallic cal- 
ces and acids, may lead to the power of traniinuting their bafes; a difc(>* 
very much to be wiihed. 
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Long threads of netted gold, and filvery darts, 

Inlay the Lazuli, and pierce the Quartz ; — 410 

—r- Whence roof d with filver beam'd Peru, of old, 

And haplefs Mexico was paved with gold. 

" Heavens ! on my fight what fanguine colours blas^ ! 
Spain's deathlefe fliame ! the crimes of modem days I 
When Avarice, fhrouded in Religion's robe, 415 

Sail'd to the Weft, and flaughter'd half the globe; 
While Superftition, ftalking by his fide, 
Mock'd the loud groan, and lap'd die bloody tide ; 
For facred trudis announced her frepzied dreams, 
And turn'd to night the fun's meridian beams. — 42Q 

Hear, Oh Britannia ! potent Queen of ifles, 
On whom fair Art, and meek Religion fmiles, 
Now Afric's coafts thy craftier fons invade. 
And Theft and Murder take the garh of Trade ! 
— The Slave, in chains, on fupplicatiog knee, 425 

Spreads his wide arms, and lifts his eyes to Thee ; 
W^ith hunger pale, with wounds and toil opprefs'd, 
** jfre we not Brethren?^* forrow choaks the reft; 
— Air ! bear to heaven upon thy azure flood 
Thcrir innocent cries ! — Earth ! coyer not their blood ! 430 

VIII. " When Heaven's dread juftice fmites in crimes o'er- 
grown 
The blood-nurfed Tyrant on his purple throne. 
Gnomes I your bold forms unnumber'd arms outftretch, 
And urge the vengeance o'er the guilty wretch. — 
Thus when Cambyses led his barbarous hofts 435 

From Perfia's rocks to Egypt's trembling coafts, 
Defiled each hallowed fane, and facred wood. 
And, drunk with fury, fwell'd the Nile with blood ; 



Tims viben Cambyfes. 1. 435. Cambyfes marched one army from Thebes, 
after having overturned the temples, ravaged the country, and deluged it 
with blood, to fubdue Ethiopia : this army aUnoft perifhed by famine, info- 
much, tl»t they repeatedly flew every tenth man to fupply the remainder 
with food. He fent another army to plunder the temple of Jupiter Am- 
moOy which periilhed, overwhelmed with fand. 
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Waved his proud banner o'er the Theban dates, 

And pour'd deftrudlion through her hundred gates i 4|o 

In dread divifions march'd the marfhalM bands, 

And fwarming armies blacken'd all the lands, 

By Memphis thefe to Ethiop's fultry plains, 

And thofc to HAMMON'sfand-incircled fanes. — ' 

Slow as they pafs'd, the indignant temples frown'd, 445 

Low curfes muttering from the vaulted ground ; 

Long ailes of Cyprcfs waved their deepened glooms, 

And quivering fpeftres grinn'd amid the tombs. 

Prophetic whifpers breathed from Sphinx's tongue, 

And Memnon's lyre with hollow murmurs rung; . 4^0 

Bupft from each pyramid expiring groans, 

And darker rtiadows ftretch'd their lengthen'd cones. 

Day after day their dreadful rout They ftcer, 

LuA in the Vc|n, and Rapine in the itrar, 

«< Gnomes ! as they march'd, You hid the gathered fruits. 
The bladed grafs, fweet grains, and mealy roots ; 4<j6 

Scared the tired quails, that journey'd o'er their heads, 
Retain'd the locufts in their earthy beds ; 
Bade on your fands no night-born dews diftil, 
Stay'd with vindictive hands the fcanty rill.— - 460 

Loud o'er the camp the Fiend of Famine (hrieks, 
Calls all her brood, and champs her hundred beaks; 
O'er ten fquare leagues her pennons broad expand. 
And twilight fwims upon tlie ftiuddering fand ; 
Perch'd on her creft the Griffin Difcord clings, 465 

And Giant Murder rides between her wings ; 
plood from each clotted hair, and horny quill. 
And fhowers of tears in blended dreams dillil ; 



Expiring grofifis. 1. 451. Mr. Savcry, or Mr. Volncy, in his travels 
through I'gypt, lias given a curious defcription of one of the pyramids, with 
the operofc method of doCng them, and immuring the body (as they fup- 
pofcd) for fix thoufand years. And has endeavowcd from thence to (htw, 
that when a monarch died, feveral of his favourite courtiers were inclofed 
alive with the mummy in thefe great maffes of ftone-work; and had food 
and water conveyed to them, as long as they lived, proper apertures being 
left for this purpofe, and for the adraiffion cf air, and for the exclufion of 
any tiling offcufivc. 
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High-poifed in air her fpiry neck fhe bends, 

Roils her keen eye, her dragon-claws extends, 47Q 

Darts from above, and tears at each fell fwoop 

Witfi iron fangs the decimated troop. 

** Now o'er their heads the whizzing whirlwinds breathe, 
And the live defeit pants, and heaves beneath ; 
Tinged by the crimfon fun, vaft columns rife 475 

Of eddying fands, and war amid the (k|es, 
Jn red arcades the billowy plain furround, 
And whirling turrets ftalk along the ground. 



And whirling turrets, 1. 47S. ^ At one o'clock we alighted among fome 
acacia trees, at Waadi el Halboub, having gone twenty-one miles. We were 
here at once furpxifed and terrified by a fight fnrely one of the moft magnl« 
ficent in the world. In that vaft expanfi; of defert, from W. to M. W. of 
us, we faw a number of prodigious pillars of iand, at different diftanjces, at 
tira^s moving with great celerity, at others flalking on with a majeftic flow- 
nefs; at intervals we thought they were coming in a very few minutes to 
overwhelm us; and fmall quantities of fand did a<^ally more than once 
reach us. Again they would retreat fo as to be almoft out of fight, their 
tops reaching to the very c|ouds. There the tops often feparatcd from th? 
bodies, and thefe, once disjoined, difperfed in the air, and did not appear 
more. Sometimes they were broken in the middle, as if ftruck with large 
caonpn-fliot. About noon they began to advance with confiderable fwift- 
neis upon us, the wind being very ftrong at north. Eleven of them ranged 
aioRg fide of us about the diftance of three miles. The greateft diameter 
of the largeft appeared to me, at that diftance, as if it would meafure ten 
feet. They retired from us with a wind at S. £. leaving an impreifion upon 
my mind to which I can give no name, though furely one ingredient in it 
was fear, with a confiderable d^al of wpnder and aftonifimtient. It was in 
vain to think of flying; the fwifteft horfe, or fafteft failing fliip, could be of 
no ufe to carry us out of this danger; and the full perfuafion of this riveted 
me as if to the fpot where I ftood. 

** The fitme appearance of moving pillars of fand prefented themfelves to 
us this day in form and difpofition like thofe we had feen at Waad Hal- 
boub, only they feemed to be more in number and lefs in fize. They came 
feveral times in a dire^ion clofe upon us, that is, I believe, within lefs than 
two miles. They began immediately after fun-rife like a thick wood, and 
almoft darkened the fun. His rays fhining through them for near an hour, 
gave them an appearance of pillars of fire. Our people now became defpc- 
rate; tlie Greeks ihrieked oyt, and faid it was the day qf jud[^ment; Ifmael 
pronounced it to be hell ; and the Tinrcorories, that tne world was on fire," 
Bruce*s TravcU, vol. IV. p. S53—S55' 

From this account it would appear, that the eddies of wind were owing 
to the long range of broken rocks, which bounded one fide of the Tandy de- 
fert, and bent the currents of air, which ftruck againft their fides; and were 
thus like the eddies in a ftream of water which falls againft oblique obfta- 
des. This explanation is probably the true one, as thele whirl-winds were 
not attended with rain or Ughtning like the tornadoes of the Weft-Indies. 
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• — Long ranks in vain their fliining blades extend. 
To Demon-Gods their jcnecs unhallow'd beiKl, - 48Q 

Wheel in wide circle, form in hollow fquare, 
And now they front, and now they fly the war. 
Pierce the deaf tempeft with lamenting cries, 
Prefs their parch 'd lips, and clofe th^ir blood-fliot eyes. 
— Gnomes ! o'er tlie wafte you led your myrfad powers, 485 
ClimbM on the whirls, and aim'd the flinty fhowers ! — 
Onward refiftlcfs rolls the infuriate furge^ 
Clouds foll6w clouds, and mountains mountains urge; 
Wave over wave the driving defert fwims, 
Burfts o*er their heads, inhumes their ftruggling limbs ; 490 
Man mounts on man, on camels camels r^ifti, 
Hods march o'er hods, and nations nations crufh, — 
Wheeling in air the winged iflands fall, 
And one great earthy Ocean covers all !•— 
Then ceafed the ftorm,— iV/j^^/ bow'd his Ethiop brow 495 
To earth, and liften'd to the groans below, — 
Grim Horror (hook, — awhile the living hill 
Heaved wiih convulfive throes, — and all was ftill ! 

« 
IX. " Gnomes ! whofe fine forms, impaflive as the air, 
Shrink with foft fympathy for human care ; 50Q 

Who glide unfeen, on printlefs flippers borne, 
Beneath the waving grafs, and nodding corn; 
Or lay your tiny limbs, when noon-tide warms, 
Where (hadowy cowflips ftretch their golden arms,-r 
So mark'd on orreries in lucid figns, 505 

Star'd with bright points the mimic zodiac ihines ; 
Borne on fine wires amid the pictured ikies 
With ivory orbs the planets fet and rife: 
Round the dwarf earth the pearly moon is roll'd. 
And the fun twinkling whirls his rays of gold. — 510 

Call your bright myriads, march your mailed hofts. 
With ^ars and helmets glittering round the coafts ; 



So ntark^d on orreries, 1. 505. The firft orrery was confiruAcd by a Mr. 
Rowley, a mathematician born at Lichfield, and fo named from his patron, 
the Earl of Oircry. Johnfon's Didionary. 
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Thick as the hairs, which rear the Lion's maue, 

Or fringe the Boar, that bays the hunter-train ; 

Watch, where proud Surges break their treacherous mounds. 

And fwecp rcfiftlcfs o'er the cultur'd grounds; 516 

Such as erewhile, impell'd o'er Belgia's plain, 

RoU'd her rich ruins to the infatiate Main ; 

With piles and piers the ruffian Waves engage, 

And bid indignant Ocean flay his rage. 510 

" Where, girt widi clouds, the rifted Mountain yawm. 
And chills with length of (hade the gelid lawns, 
Climb the rude fteeps, the granite-cliflFs furround, 
Pierce with ficel points, with wooden wedges wound; 
Break into clays the foft volcanic flaggs, 525 

Or melt with acid airs the marble craggs ; 
Crown the green fummits with adventurous flocks. 
And charm with novel flowers the wondering Rocks. 
< — So when proud Rome the Afric Warrior braved, 
And high on Alps his crimfon banner waved; 53d 

While Rocks on Rocks dicir beetling brows oppofe 
With piny forefts, and unfathom'd fnows ; 
Onward he march'd, to Lati urn's velv.et ground, 
With iires and acids burft the obdurate bound, 

ne gratutccliffs. 1.^*3. On long expofiire to air, the' granites or fwr- 
phories of this country exhibit a ferruginous cruft ; the iron being calcined 
by the air, firft becomes vifible, and is then wafticd away from the external 
furface, which becomes white or grey, and thus, in time, feems to decom- 
poTe. The marbles feem to decompofe by loiing their carbonic acid, as the 
Otttfide, which has been long expofed to the air, doe^ not feem to efifervefce 
fo haftily with acids as the parts more recently broken. The immenfe quan- 
tity of carbonic acid, which exifts in the many provinces of lime-flone, i£ 
it was extricated and decompofed, would afford charcoal enough for fuel for 
ages, or for the produ<5lion of new vegetable or animal bodies. The vol- 
canic flaggs on Mount Vefuvius are laid, by Mr. Ferbcr, to be changed 
into clay by means of the fulphur-acid, and even pots made of clay, and 
burnt, or vitrified, are faid by him to be again reducible to ductile clay, by 
the volcanic fl:eams. Ferber's Travels through Italy, p. i66. See additional 
notes. No. XXIV. 

Wooden ^.wedges tuound. 1. 524. It is ufual, in feparating large mlll-ftoncs 
from the filiceous fend rocks in fome parts of Derbylhire, to bore horizon- 
tal holes under them in a circle, and fill thefe with pegs made of dry wood, 
which gradually fvfrell, by the moifture of the earth, and, in a day or two, 
lift up the milUftone without breaking it. 

With Jirts and adds, 1. 534. Hannibal was feid to erode his way over 
the Alps by fire and vinegar. The latter is ftippofcd to alhide to tKt ^'vsivi- 
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Wide o'er die weeping Vales deftrudion huri'd, 535 

And fhook the rifing empire of die world. 

X. Go, gcnde Gnomes ! refuroe your vernal toil^ 
Seek my chill tribes, which fleep beneath the foil ; 
On grey-mofs banks, green meads^ or iiinrow'd lands. 
Spread the dark mould, white lime, and crumbling (ands ^ 
Each burfting bud with healthier juices feed^ 541 

Emerging fcion, or awaken'd feed. 
So, in defcending ftreams, the iiker Cliyle 
Streaks with white clouds the golden floods of BHe; 
Through each nice valve the mingling currents glidcy 545 

Join their fine rills, and fwell the fanguine tide > 
Each coundefs cell, and viewlefs fibre feek. 
Nerve the ftrong arm, and tinge the bluihing cheeks 

^* Oh, watch, where bofomM in the teeming earth. 
Green fwells the germ, impatient for its birth ; 550 

Guard from rapacious womis its tender fhootSy 
And drive the mining beetle from its roots ; 
With ceafelefs efforts rend the obdurate clay. 
And give my vegetable babes to day ! 

— Thus when an Angel-form, in light arfayM, 555 

Like Howard pierced the prifon*s noifome fhade; 
Where chain'd to earth, with eyes to heaven uptum'd, 
The kneeling Saint in holy anguifli moumM; — ^ 
Ray'd from his lucid veft, and halo'd brow, 
O'er the dark roof celeftial luftres glow, 560 

" Peter, arife!" with cheering voice He calls, 
And founds feraphic echo round the walls ; 
Locks, bolts, and chains his potent touch obey, 
And pleafed he leads the exulting Sage to day. 

gar and water which was the beverage of his army. In Ttfyc6t to the for- 
mer It is not improbable, but where wood was to be had in great abundance, 
that fires made round lime-ftone precipices would calcine them to a confider- . 
able depth ; the nieht-dews, or mountain-miils would penetrate thefe cal- 
cined parts, and pulverize diem by the force of the fteam which the gene- 
rated heat would produce, the winds would difperfe this lime-powder, and 
thus, by repeated fires, a precipice of lime-Aone might be deftroyed, and 
a pafTage opened. It £hould be added, that according to Ferber's obferva- 
tion«, thefe Alps coniift of lime-ilone. JLetters from Italy. 
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.. .]^I. ^^You! whofe fine Angers fill the organic cells 565 
With virgin earth, of woods, and bones, and fliells ; 
Mould with retraftile glue their fpongy beds, 
And ftretch and Arengthen all their fibre-threads. — 
Late when the mafs obeys its changeful doom. 
And finks to eardi, its cradle and its tomb, 57O 

Gnomes! with nice eve the flow folutioii watch^ 
With foftering hand the parting atoms catch, 
Join in new forms, combine with life and fenfc, 
And guide and guard the traofmigrating Ens« 

Mould tv/tb reiraSiih glue, 1. 567. The conflltuent parts of adimal fibrel 
are believed to be earth and gluten. ' Tliefe do not feparate except by lon^ 
putrefa6fcion or by fire. The earth then efTeryefces with acid^ and can only 
be converted into glafs by the greacefl force of fire. The gluten has con- 
tinued united with the earth of the bdnes abdve 3000 years in Egyptian 
xnununies, but by long expofure to air or moiilure, it difiblvcs, and leaves 
only the earth. Hence, bones long buried, when expofed to the air, abforb 
lAbifture, and crumble into powder. Phil. Tranf. No. 47^. The retradli- 
bility or elafticity of the animal fibre depends go the gluten ; and of thefe 
fibres are compofed the membranes, mujTcles, and bones. Haller. PhyiloL 
T*om. I. p. 7,, 

For the chemical decompoiition of aninial and vegetable bodies, fee the 
ingenious work of Lavoifier, Traitc de Chimie, Torn* L p. 133. who re* 
folves all their component parts into oxygene, hydrogene, carbone, and azote ; 
the three former of which belong principally to vegetable, and the laft tQ 
animal matter. 

The tranfmigrating Ens, 1. J 74. The perpetual circulation of matter, irt 
the growth and difiblution of vegetable and animal bodies, feems to have 
given Pythagoras his idea of the tnet^pfycofis, or tranfmigration of fpirit, 
ivhich was afterwards drefled out, or ridiculed, in a variety of amufing fables^ 
Other philofophers have fuppofed, that there are two different materials or 
ciTences, which fill the univerfe. One of thefe, which has the power of 
conmiencing or producing motion, is called fpirit ; the other, which has the 
power of receiving and of communicating motion, but not of beginning it, 
is called matter. The former of thefe is fuppofed to be diffufed tlfrough all 
ipace, filling up the interftices of the funs and planets, and confiituting the 
gravitations of the fidereal bodies, the attradions of chcmiftry, with the fpi- 
rit qf vegetation, and of animation. The latter occupies comparatively but 
fmall fpace, conAituting the folid parts of the funs and planets, and their at- 
mofpheres. Hence thefe philofopher» have fuppofed, that both matter and 
fpirit are equally immortal and uuperifhable ; and that, on the diflblutJon of 
vegetable or animal organization, the matter returns to the general mafs of 
matter, and the fpirit to the general mafs of. fpirit, to enter again into new 
combinations, according to the original idea of Pythagoras. 

The fixiall apparent quantity of matter that exifts in the univerfe, com- 
pared to that of fpirit, and the ihort time in which the recrements of ani- 
mal or vegetable bodies become again vivified in the forms of vegetable 
n>Dcor or microfcopic infedlis, feems to have given rife to another curioua fa- 
J&le of antiquity; that Jupiter threw down a large handful of fouls upon the 
earth, and left them to Xcramble for the few bodies yfhich were to be had. 

Tart I. ^ K 
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" So when on Lebanon's fequefter'd height 575 

The fair Adonis left the reahns of light, 
Bow'd his bright locks» and, fated from his birth 
To change eternal, mingled with the earth ; — 
With darker horror (hook the confcious wood, 
Groan'd the fad gales, and rivers blulh'd with blood ; fict 
On cyprefs-boughs the Loves their quivers hui^. 
Their arrows fcatter'd, and their bows unftrung j 
And Beauty^ s Goddefs^ bending o'er his bier, 
Breathed the foft figh, and pour'd the tender tear.-— 
Admiring Proferpine through dufky glades 58^ 

Led the fair phantom to Elyfian fhades, 
Clad with new form, with finer fenfe comtrined^ 
And lit with purei flame the ethereal mind. 
— Erewhile, emerging from infernal night. 
The bright Aflurgent rifes into light, J90 

Leaves the drear chambers of the infatiate tomb^ 
And (hlnes and charms with renovated bloom, — 
While wondering Loves the burfting grave furround. 
And edge with meeting wings the yawning ground. 
Stretch their fair necks, and leaning o'er the brink, ij|^5 

View the pale regions of the dead, and ftirink ; 
Long with broad eyes ^cftatic Beauty ftands, 
Heaves her white bofom, fpreads her waxen hands; 

Adonis. 1. 576. The very ancient ftory of the beautiful Adonttf paffdjf 
one half of 'the year with Venus, and the other with Proferpine, altemately, 
has had variety of interpretations. Some have fuppofed that it allegorised 
the fummer and winter folftice ; but this feems too obvious a fyi6t to have 
needed an hieroglyphic emblem. Others have believed it to reprefent the 
corn, which was fuppofed to fleep in the earth during the winter months, 
and to rife out of it in fummer. This does not accord with the climate •£ 
Egypt, where the harveft foon follows the feed-time. 

It fcems more probably to have been a ftory explaining fome hieroglyphic 
figures reprefeftting the decompofition and refufcitation of animal matter; 
a fublime and intcrefting fubjedj and which feems to have given origin to 
the doctrine of tranfmigration, which had probably its birth alfo from the 
hieroglyphic treafures of Egypt. It is remarkable that the cyprefs groves, 
in the ancient Greek writers, as in Theocritus, were dedicated to Venu», 
' and afterwards became funeral emblems. Which was probably occafioned 
by the Cyprefs being an accompaniment of Venus in the annual procefiion% 
in which ihe was fuppofed to lament over the funeral of Adonis; a cere- 
mony which obtained over all the eaftern world from great antiquity, and 
is fuppofed to be referred to by Ezekiel, who accufcs the idolatrous woouui 
of weeping for Thammuz. 
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Then with loud fhriek the panting Youth alarms, 

** My Life ! my Love !'* and fprings into his arms." 6po 

The Goddefs ceafed, — the delegated throng 
O'er the wide plains delighted rufti along ; 
In dufky fquadrons, and in fhining groups, 
Hofts follow hofts, and troops fucceed to troops ; 
Scarce bears the bending grafs the moving freight, 605 

And nodding florets bow beneath their weight. 
So when light clouds on airy pinions fail, 
Flit the foft fhadows o'er the waving vale ; 
Shade follows {hade, as laughing Zephyrs drive. 
And all the chequer'd landfcape feems alive. ,610 

Zipiyrt ihive, I. €09. Thcfe lines were originally written thuf, 

flhade SoUaws fhade by laughing Zephyrs drore. 
And all the chequer *d landfcape ieems to move; 

but were altered on account of the fuppoied falfe grammar in ufing the 
ivord drove for driven, according to the opinion of Dr. Lowth: at the fame 
time it may he obferved, I. That this is, in many cafes, only an ellipfis of 
tKe letter n at the end of the word, as froze for frozen, wove for woven, 
ipoke for fpoken, juid that then the participle accidentally becomes fimilar 
to the fafi teofe: 3. That the language feems gradually tending to omit the 
letter n in odier kind of words, for the iake of euphony ; as houfen is become 
houfes, eyne eyes, thine thy, &c. and, in conmion converiation, the words 
forgot, fpolte, iroze, rode, arc frequently ufed for forgotten, fpc^en, frozen, 
ridden. 3. It does not appear that any confuiion would follow the indif- 
crimiimte nfe of the fame word for the pad tenfe and the participle paliivc, 
fioce tlie auiiliary verb havcy or the preceding noun or pronoun, always 
clearly diftingniflies them: and, laftly, rhime-poetry qiuffc lofe the ide of 
naiiy degaat words without this licenfe. 
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CANTO III. 

jfj^GAIN the Goddefs fpeaks ! glad Echo fwells 

The tuneful tones along her fhadowy dells, 

Her wrinkling founts with foft vibration (hakes. 

Curls her deep wells, and rimples all her lakes, 

Thrills each wide ftream, . Britannia's ifle that laves, 5 

Her headlong catarafks, and circumfluent waves. 

— TTiick as the dews, which deck the morning flowers, 

Or rain-drops twinkling in the fun-bright ihowers, 

Fair Nymphs, emerging in pellucid bands. 

Rife, as fhe turns, and whiten all the lands. 10 

I. " Your buoyant troops on dimpling ocean tread. 
Wafting the moift air from his oozy bed. 
Aquatic Nymphs ! — you lead with viewlefs march 
The winged Vapours up the aerial arch. 
On each broad cloud a thoufand fails expand, 15 

And fleer the fhadowy treafure a'er the land ; 



the 'winged vapours* 1. 14. See additional notes, No. XXV. on evapora- 
tion. 

On each broad cloud. 1. 15. The clouds coniift of condcnfed vapour, the 
particles of which are too fmall feparatcly to overcome the tenacity of the 
air, and which, therefore, do not defcend. They are in fuch fmall fphercs 
as to repel each other; that is, they are applied to each other by fuch very 
fmall furfaces, that the attradtion of the particles of each drop to its own 
centre, is greater than its attradion to the furface of tlic drop in its vicinitm' 
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'ITirough vernal (kies the gathering drops diffufe, 

Plunge in foft rains, or fink in filver dews. — 

Your lucid bands condenfe widi fingers chill 

The blue mift hovering round die gelid hill ; 20 

every one hat obferved wit|j what difficulty fmall fphcrulcs of quickiUver 
lun be made to unite, owing to the lame caufc; and it is common to fee, 
on riding through (hallow water on a clear day, numbers of -rery fmaS 
fphcres of water, as they are thrown from the horfes feet, run along the 
furface for many yards before they again unite with it. In many cafes thefe 
fphenilcs of water, which compefe clouds, are kept from uniting by a fur- 
plus of elcAric fluid, and fall, in violent Ihowers, as foon as that is with- 
drawn from them, as in thunder ftorms. See note on Canto I. 1. 554. 

If, in this ftate, a cloud becomes froeen, it is torn to pieces in its defcent, 
by the fridion of the air, and falls in white flakes of fnow. Or thefe flakes 
are rounded by being rubbed together by the winds, and by having their 
angles thawed off by the wanner air beneath as they defcend; and part of 
the water produced by thefe angles, thus diiTolved, is abforbed into the body 
of the hail-ilone, as may be feen by holding a lump of fnow over a candle, 
and there becomes frozen into ice, by the quantity of cold which the liaik> 
Hone poflelfcs beneath the freezing point, or which is produced by its quick 
evaporation in falling; and thus hail-Hones are often found of greater or 
lefs denflty, according as they confift of a greater portion of fnow or ice. 
If hail-flones coniifled of the large drops of fliowers frozen in their defcept, 
they would confift of pure tranfparent ice. 

As hail is only produced in fummer, and is always attended with ftorms, 
fome philofophers have believed, that the fudden departure of ele<ftricity 
from a cloud may effedl fomething yet unknown in this phenomenon ; but 
it may happen in fummer independent of ele<5tricity, becaufe aqueous vapour- 
is then raifed higher in the atmofphere, whence it has further to fall, and 
tlierc is warmer air below for it to fall through. 

Orfmk inftherdeivs, I. 1 8. During the coldnefs of the night the moiilure 
before diflblved in the air is gradually precipitated, and, as it fubfides, ad* 
heres to the bodies it falls upon. Where the attradiion of the body to the 
particles of water is greater than the attraiftions of thofe particles to each 
other, it becomes fpread upon their furface, or Aides down them in aiftual 
contaft, as on the broad parts of the blades of moid grais. Where the at- 
tra(5lion of the furface to the water is lefs tlian the attradlion of the partidcs 
of water to each other, the dew ftands In drops, as on the points and edges 
of grafs or gorfe, where the furface prefented to the drop being ihiall, it at- 
tracts it fo Uttle as but jufl to fupport it without much changing it« globu- 
lar form. Where there is no attracSlion between the vegetable furface and 
the dew drops, as on cabbage leaves, the drop does not come into contaift 
with the leaf, but hangs over it repelled, and retains its natural form, ccm- 
pofed of the attraction and prefliire of its own parts, and thence looks like 
quickiilver, refledling light from both its furfaces. Nor is this owing to 
any oilinefs of the leaf, but fimply to the polifli of its furface, as a light 
needle may be laid on water in the fame manner without touching it; for as 
the attractive powers of poliflied furfaces are greater when in aClual c©n- 
tacft, fo the repulfive power is greater before conta(5t. 

The blue miji. 1. ao. Mifts are clouds rcfting on the ground; "they gene- 
rally come on at the beginning of night, and either fill the moift vallics, or 
Hang on the f ummita of hills, according to. the degree of moiilure previoufly 
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In clay-form'd beds the trickling ftreams collcft, 
Strain through white fands, through pebbly veins dircft; 
Or point in rifted rocks their dubious way. 
And in each bubbling fountain rife to day4 



ti 



Nymphs ! you then guide, attendant from dicir fource^ 
The aflbciate rills along their finuous courfe ; 26 

Float in bright fquadrons by die willowy brink, 
Or circling flow in limpid eddies fink ; 
Call from her cryftal cave the Naiad- Nyttiph, 
Who hides her fine form in the pafling lymph, 30 

And, as below (he braids her hyaline hair^ 
Eyes her foft fmiles reflefted in the air ; 
Or fport in groups with River-Boys, that lave 
Their filken limbs amid the dafhtng wave ; 
Pluck the pale primrofe bending from its edge, . 35 

Or tittering dance amid the whifpering fedge.--^ 



difiolyed, and the edudion of heat from them. The air orer rivm, durini^ 
the warmth of the day, fufpends much moiflure; and, as the changeful fur« 
face of rivers occafions them to cool fooner than the land, at the approach 
of evening, mifts are moft frequently feen to begin over rivers, and to fpf ead 
ihenifelves over moifl grounds, and fill the vaUies, while the mifts on the 
tops of mountains are more properly clouds, condenfed by the coldneis of 
their fituation. 

On afcending up the iide of a hill from a mlfty valley, I have obferved t 
beautiful coloured halo round the moon, when a certain thicknefs of mift 
was over me, which ceafcd to be viiible as foon as I emerged out of it; and 
well remember, admiring, with other fpec^ators, the ihadow of the three 
fpires of the cathedral church at Lichfield, the moon rifine behind it, appa- 
rently broken off, and lying dl{lind:ly over our heads, as if horizontally on 
the furface of the mifl:, which arofe about as high as the roof of the churchy 
There are fome curious remarks on ihadows, or refle<9:ions feen on the fur- 
face of mifts from high mountains, in Ulloa*s Voyages. The dry mift of 
fununer 1783, was probably occafioncd by volcanic eruption, as mentioned 
in note on Chunda, vol. II. and, therefore, more like the atmofphere of 
fmoke,. which hangs, on ftill days, over great cities. 

There is a dry mift, or rather a diminifhed tranfparence of the air, which g 
according to Mr.^ SaufTure, accompanies fair weather, while great tranfpa-' 
rence of air indicates rain. Thus when large rivers, two miles broad, fuch 
as at Liverpool, appear narrow, it is faid to prognofticate rain, and when 
wide, fair weather. This want of tranfparence of the air, in cU-y weather, 
may be owing to new combinations or decompoiltions of the vapours diiTolved 
in it, but wants further inveftigation. Effais fur L'Hygrometrie, p. 357. 

Round the gtlid bill, ib. Se^ additional noteS| No. XXVI. on the origin 
of fprings. 
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" Onward you pafs, the pine-capt hills divide^ 
Or feed the golden harvefts on their fide j 
The wide-ribb'd arch with hurrying torrents fill, 
Shove the flow barge, or whirl the foaming n^ill. 40 

Or lead with beckoning hand the fparkling ti'aiu 
Of refluent water to its parent main, 
And pleafed revifit in their fea-mofs vales 
Blue Nereid-forms array'd in (hining fcales, 
Shapes, whofe broad oar the torpid wave impels, 45 

And Tritons l)ellowing through their twifted (hells. 

" So from the heart the Sanguine Stream diftils 
O'er Beauty's radiant (hrine in vermil rills. 
Feeds each tine nerve, each flender hair pervades. 
The ikin's bright fnow with living purple fhaJcs, 5a 

Each dimpling check with warmer blufhes dyes. 
Laughs on the lips, and lightens in the eyes. 
— Erewhile abforb'd, the vagrant globules fwim 
From each fair feature, and proportioned limb, 
Join'd in one trunk with deeper tint return 55 

To the warm concave of the vital urn. 

II. I. " yfquatic Maids! you fway the mighty realms 
Of fcale and (hell, which Ocean overwhelms ; 
As Night's pale Queen her rifmg orb reveals. 
And climbs the zenith with refulgent wheels, 60 

Carr'd on the foam your glimmering legion rides, 
Your little tridents heave the dafliing tides, 

Carrd on the foam, 1. 6i. The phenomena of the tides have been well in- 
ireiligated, and fatisfavSlorily explained, by Sir Ifaac Newton and Dr. Haliey, 
from the reciprocal gravitations of the earth, moon, and fun. As the earth 
and moon move round a centre of motion near the earth's furface, at the 
fame time that they are proceeding in their annual orbit round the fun, it 
follows, that the water on the fide of the earth neareft this centre of mo- 
tion, between the earth and moon, will be more attracted by the moon, 
and the waters on the oppoiite fide of the earth will be lefs attra<5ted by 
the moon, than the central parts of the earth. Add to this, that the centri- 
fugal force of the water on the fide of the earth furtheft from the centre of 
tl^e motion, round which the earth and moon move, (which, as was faid be^ 
fore, is near the furface of the earth,) is greater than that on the oppofite , 
fide of the earth.* From both thcfe caufes it is eafy to comprehend, that 
the water will rife on two fides of the earth, viz. on that neareft to the 
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Urge on the founding ftiores their cryftal courfei 
Reftrain their fury, or direft their force. 

2. " Nymphs! you adorn, in glofly yolutes roU'd^ 6^ 
The gaudy conch with azure, green, and gold. 

moon, and its oppofite fide, and that it will be flattened, in coDfequence, at 
the quadratures, and thus produce two tides in every lunar day, which con- 
fifts of about twenty-four hours and forty-eight minutes. 

Thefe tides wiU be alfo affeded by the folar attradion when it coincides 
with the lunar one, or oppofes it, as at new and full moon, and will alfo 
be much influenced by the oppofing ftiores in every part of the earth. 

Now, as the moon, in moving round the centre of gravity between itfelt 
and the earth, defcribes a much larger orbit than the earth defcribes round 
the fame centre, it follows, that the centrifugal motion of the fide of the 
moon oppofite to the earth mufl be much greater than the centrifugal mo-* 
tion of the fide of the earth oppofite to the moon, round the fame centre. 
And, fecondly, as the attradion of the earth exerted on the moon's furfacc 
next to the earth, is much greater than the attradion of the moon exerted 
on the earth's furface, the tides on the lunar fea (if fuch there be) fliould bt 
much greater than thofe of our ocean. Add to this, that as the fame face 
of the moon always is turned to the earth, the lunar tides muft be permanent » 
and if the folid parts of the moon be fpherical, mufi: alws^ys cover the phafis 
next to us. But as there are evidently hills, and vales, and volcanos, on this 
iide of the moon, the confcquencc is, that the moon has no ocean, or that 
it is frozen. 

The gaudy concb* 1. dd. The fpiral form of many fliells fecm to have af- 
forded a more frugal manner of covering the long tail of the fifti with calca- 
reous armour; fince a fingle thin partition between the adjoining circles of 
the fifli was fuflicient to defend both furfaces, and thus much eretaceous mat- 
ter is faved; and it is probable, that from this fpiral form they are better 
enabled to feel the vibrations of the element in which they exift. See note on 
Canto IV. 1. 162. This cretaceous matter is formed by a mucous fecretion 
from the Ikin of the fifli, as is feen in crab-fifti, and others which annually 
cafl: their fliells, and is at firfl; a , mucous covering (like that of a hen's 
^Z%t "when it is laid a day or two too foon) and which gradually hardens. 
Ihis may alfo be feen in common ftiell fnails; if a part of their fliell be bro- 
ken, it bccomfes repaired in a fimilar manner with mucus, which, by degrees, 
hardens into fliell. 

It is probable the calculi, or ftones found in other animals, may have a 
fimilar origin, as they are formed on mucous membranes, as thofe of the 
kidney and bladder, chalk-ftones in the gout, and gall-ftones ; and are pro- 
bably owing to the inflammation of the membrane where they are produced, 
and vary according to the degree of inflammation of the membrane which 
forms them, and the kind of mucus which it naturally produces. Thus the 
Aeily matter of different fliell-fifli differs, from the coarfer kinds, which 
form the flieUs of crabs, to the finer kinds, which produce the mother-pearl. 
- The beautiful colours of fome fliells' originate from the thinnefs of the la- 
minse of which they confift:, rather than to any colouring matter, as is feen 
in mother-pearl, which refleds different colours according to the obliquity of 
the light which falls on it. The beautiful prifmatic colours feen on the I-.a- 
bradore flione, are owing to a fimilar caufe, viz. the thinnefs of the laminae 
of which it con fills, and has probably been foimed from mother-pearl flielis. 

Part 1. L » 
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You round Echinus ray his arrowy mail, 

Give the keelM Nautilus his oar and fail ; 

Firm to his rock with filver cords fufpend 

The anchor'd Pinna, and his Cancer-friend ; 70 

With worm-like beard his toothlefs lips array, 

And teach the unwieldy Sturgeon to betray. — 

Ambufli'd in weeds, or fepulchred in fands. 

In dread repofe He waits the fcaly bands. 

Waves in red fpires the living lures, and draws 75 

The unwary plunderers to his circling jaws. 

Eyes with grim joy the twinkling fhoals befet, 

And clafps the quick inextricable net. 

You chafe the warrior Shark, and cumberous Whale, 

And guard the Mermaid in her briny vale; 80 

Feed the live petals of her infeil-flowers. 

Her ftielUwrack gardens, and her fea-fan bowers ; 

With ores and gems adorn her coral cell. 

And drop a pearl in every gaping (hell. 

It is curious that fome o£ the moft common foflil fhells are not no\r 
known in rheir recent ftate, as the cornua ammonis; and, on the contrary, 
many ftiells which are very plentiful in their recent ftate, as limpets, fea- 
cars, volutes, cowries, are very rarely found foflil. Da Cofta*8 Concholo^, 
p. 163. Were all the ammonix deftroyed when the continents were raifed? 
Or do fome genera of animals periih by the increafmg power of their ene- 
mies ? Or do they ftill refidc at inacccflible depths in the fea? Or do fome 
animals change their form gradually, and become new genera? 

Echinus, Nautilus, 1. 67, 68. See additional notes. No. XXVII. 

Pinna, Cancer, 1. 70. Sec additional notes. No. XXVII. 

With •worm-'like beard, 1. 71. See additional notes. No. XXVIII. 

Feed the live petals. 1. 81. There is a fea-infed, defcribed by M. Huges, 
whofe claws, or tentacles, being difpofed in regular circles, and tinged with 
variety of bright lively colours, reprefent the petals of fome moft elegantly 
fringed and radiated flowers, as the carnation, marigold, and anemone. 
Philof. Tranf. Abridg. vol. IX. p. no. The Abbe Dicquemarre has fur- 
ther elucidated the hiftory of the adlinia, and obferved their manner of 
taking their prey by Inclofing it in thefe beautiful rays like a net. Phil. 
Tranf. vol. LXIII. and LXV. and LXVII. 

And drop a pearl, 1. 84. Many are the opinions both of ancient and mo- 
dern writers concerning the produdion of pearls. Mr. Reaumur thinks 
they are formed like the hard concretions in many land animals, as ftones 
of the bladder, gall-ftones, and bezoar, and hence concludes them to be a 
dlfeafe of the fifli ; but there feems to be a ftrider analogy between thefe 
and the calcareous produdbions found in crab-fi/h, called crab's eyes, which 
are formed near the ftomach of the animal, and conftitute a refervoir of cal- 
careous matter againft tlie renovation of the fliell, at which time they are 
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3. " Your myriad trains o'er ftagnant oceans tow, 85 
Harn^fs'd with goffamer, the loitering prow ; 
Or with fine films, fufpended o'er the deep, 
Of oil efFufive lull the waves to fleep. 
You ftay the flying bark, conceal'd beneath, 
Where living rocks of worm-built coral breathe; 9^ 

Meet fell Teredo, as he mines the keel 
With beaked head, and break his lips of fteel ; 
Turn the broad helm, the fluttering canvas urge 
From Maelstrome's fierce innavigable furge. 
— 'Mid the lorn ifles of Norway's ftormy main, 95 

As fweeps o'er many a league his eddying train, 
Vaft watery walls in rapid circles fpin. 
And deep-ingulph'd the Demon dwells within ; 
Springs o'er the fear-froze crew widi harpy-claws, 
Down his deep den the whirling veflfel draws ; lOO 

Churns with his bloody mouth the dread repaft, 
The booming waters mormuiing o'er the maft, 

III. " Where with chill frown enormous Alps alarms 
A thoufand realms, horizon'd in his arms ; 
While cloudlefs funs meridian glories fhed. 105 

From fkies of filver round his hoary head. 



rc-diflblved, and depofited for that purpole. As the internal part of the 
fhell of the pearl, oyfter, or mufcle, confifts of mother-pearl, which is a fimi- 
lar material to the pearl, and, as the animal has annually occafion to enlarge 
his ihell, there is reafon to fufpe(5b the loofe pearls are (imilar reiervoirs of 
the pearly matter for that purpofe. 

Or iv'tth fine Jilms, 1. 87. See additional notes, No. XXIX. 

Where living toQks. 1. 90. The immenfe and dangerous rocks built by the 

fwarms of coral infeds, which rife almoft perpendicularly in the fouthem 

ocean, like walls, are defcribed in Cook*s Voyages ; a poin^ of one of thefe 

rocks broke off, and fluck in the hole which it had made in the bottom of 

one of his fhips, which would otherwife have periihed by the admifllon of 

water. The numerous lime-ftone rocks, which confift of a congeries of the 

cells ojf thefe animals, and which conftitute a great p^rt of the folid earth, 

fhew their prodigious multiplication in all ages of the world. Specimens of 

thefe rocks are to be feen in the lime-works at Linfel, near Newport, in 

Shropfhire^ in Coal-brook Dale, and in many parts of the Peak of Derby- 

Ihire. The infedl has been well defcribed by M. Peyfonnel, Ellis, and others. 

Phil. Tranf. vol. XL VII. L. LII. and LVII. 

Meet fell Teredo, 1. 91. See additional notes, No. XXX. 

turn the broad helm, 1. 93, See additional notes. No. XXXI. 
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Tall rocjcs of ice refraft the coloured rays, 

And Froft fits throned amid the lambent blaze ; ^ 

Nymp/is ! your thin forms pervade his glittering piles. 

His roofs of chryftal, and his glafly ailes ; I lo 

Where in cold caves imprifoned Naiads fleep, 

Or chain'd on mofly couches wake and weep ; 

Where round dark crags indignant Waters bend 

Through rifted ice, in ivory veins dcfcend, 

Seek through unfathom'd fnows their devious track, 115 

Heave the vaft fpars, the ribbed granites crack, 

RuCh into day, in foamy torrents ihine, 

And fwell the imperial Danube or the Rhine. — 

Where round dark cr^gs, I. 113. See additional notes, No. XXXII. 

Heave the 'vaji fpars. 1. 116. Water, in defcending down elevated fitaa^ 
tions, if the outlet for it below is not fufficient for its emiffion, ads with 
a force equal to the height of the column, as is feen in an experimental ma- 
chine called the philofophical bellows, in which a few pints of water arc 
made to raife many hundred pounds. To this caufe is to be afcribed many 
large promontories of ice being occafionally thrown down from the ghiciers"; 
rocks have likewife been thrown from the fides of mountains by the fame 
caufe, and large portions of earth have been removed many hundred yards 
from their fituations at the foot of mountains. On infpecfting the locomo^ 
tion of about thirty acres of earth, with a fmall houfe, near Bilder's Bridge, 
in Shropfhire, about twenty years ago, from the foot of a mountain towards 
the river, I well remember, it bore all the marks of having been thus lifted 
up, pUflied away, and, as it were, crumpkd into ridges, by a column of 
water contained in the mountain. 

From water being thus confined in high columns, between the flrata of 
mountainous countries, it has often happened, when wells or perfora- 
tions have been made into the earth, that fprings have arifen much above 
the furface of the nev/ well. When the new bridge was building at Dublin, 
Mr. G. Semple found a fpring in the bed of the river where he meant to 
lay the foundation of a pierre, which, by fixing iron pipes into it, he raife4 
many feet. T'reatife on Building in Water, by G. Semple. From having 
obferved a valley north-weft of St. Alkmond's well, neai: Derby, at the head 
of which that fpring of water once probably exifted, and Ijy its current 
formed the valley, (but which, in after times, found its way out in its pre- 
fent fituatioh,y I fufpe<Sl: that St. Alkmond's well might, by building round 
it, be raifed high enough to fupply many ftreets in Derby with fpring-water, 
which are nov^f only fupplied with river -water. See an account of an arti- 
ficial fpring of water, Phil. Tranf. vol. LXXV. p. i. 

In makilig a well at Sheerncfs the water rofe 300 feet above its fource in 
the well. Phil. Ti-anf. vol. LXXIV. And at Hartford,' in Connedicut, 
there is a well which was dug feventy feet deep before water was found ; 
then, in boring an auger-hole through a rock, the water rofe Iki faft as to 
make it difficult to keep it dry by pumps, till they could blow the bole 
larger by gun-powder, which was no fooner accomplifhed than it filled, and 
run over, and has been a brook for near a century. Travels tlirough Amc- 
|:ica. Lond. 17B9. JLane. 
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— Or feed the murmuring Tiber, as he laves 

His realms inglorious with diminifli'd waves, 120 

Hears his lorn Forum found with Eunuch-ftrains, 

Sees dancing flaves infult his martial plains ; 

Parts with chill ftream the dim religious bower, 

Time-mouldered baftion, and difmantled tower; 

By alter'd fanes and namelefs villas glides, J25 

And clafSc domes, that tremble on his fides ; 

Sighs o'er each broken urn, and yawning tomb, 

And mourns the fajl of Libj:rty and Rom£. 

IV. " Sailing in air, when dark Monfoan inftirouds 
His tropic mountains in a night of clouds; 133 

Or drawn by whirlwinds from the Line returns, 
And fhowers o'er Afric all his thoufand urns ; 
High o'er his head the beams of SiRius glow, 
And, Dog of Nile, Anubis, barks below. 
Nymphs ! you from clifF to clifF attendant guide, 135 

In headlong cataracts the impetuous tide ; 
Or lead o'er waftes of Abyflinian fands 
The bright expanfe to Egypt's fhower-lefs lands. 

Dark MonfooH tnjhrouds, 1. I19. When from any peculiar fituations ©IP 
land, in refpedl to fea, the tropic becomes more heated, when the fun is 
vertical over it, than the line, the periodical winds, called monfoons, are 
produced, and thefe are attended by rainy feafons; for as the air at the tro-i 
pic is now more heated than at the line, it afcends by decreafe of its fpecific 
gravity, and floods of air nifh in both from the fouth-weft and north-eaft^ 
and thefe being one warmer than the other, the rain is precipitated by their 
mixture, as obferved by Dr. Hutton. See additional notes, No. XXV. All 
late travellers have afcribed the rife of the Nile to the monfoons which de- 
luge Nubia and Abyflinia with rain. The whirling of the afcending air wat 
even fcen by Mr. Bruce in Abyflinia: he fays, " Every morning a fmall cloud 
began to whirl round, and prefently after the whole heavens became covered 
with clouds." By this vortex of afcending air the N. E. winds and the S, 
W. winds, which flow in to fupply the place of the afcending column, be-, 
came mixed more rapidly, and depofited their rain in greater abundance. 

Mr. Volney obferves, that the time of the riling of the Nile commencei^ 
about the 19th of June; and that Abyflinia and the adjacent parts of Africa 
arc deluged with rain in May, June, and July, and produce a maft of water 
which is three months in draining off. The Abbe Le PJuche obferves, that 
as Sirlus, or the dog-ftar, rofe at the time of the commencement of the flood, 
its rifing was watched by the aftronomers, and notice given of the approach 
of inundation, by hanging the figure of Anubis, which was that of a man 
with a dog*s head, upon all their temples. Hiftoire de Ciel. 

^^pft Jboiver-left landj, 1, J 3 8. There fccm to be two fituations whic^ 
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— Her Ions: canals the facred waters till, 

And edge with lilver every peopled hill ; 140 

Gigantic Sphinx in circling waves admire, 

And Memnon bending o'er his broken lyre; 

O'er furrow'd glebes and green fa v annas fweep, 

And towns and temples laugh amid the deep. 

V. 1. " High in the frozen North where Hecla glows, 
And melts in torrents his coeval fnows; 146 

O'er ifles and oceans fheds a fanguine light. 
Or fhoots red ftars amid the ebon night ; 
When, at his bafe intomb'd, with bellowing found 
FellGiESAR roarM, and, ftruggllng, fh 00k the ground ; 150 
Pour'd from red noftrils, with her fcaldlnij breath, 
A boiling deluge o'er the blafted heath ; 



may be conceived to be exempted from rain falling upon them ; one "where 
the conftant trade-winds meet beneath the line, for here two regions of warm 
air arc mixed together, and thence do not feem to have any caufe to preci- 
pitate their vapour; and the other is, where the winds are brought from col- 
der climates and become warmer by their conta<5l with the earth of a warmer 
one. Thus Lower Egypt is a flat country warmed by the fun more than 
the higher lands on one fide of it, and than the Mediterranean on the other; 
and hence the winds v/hich blow over it acquire greater warmth, which ever 
way they come, than they poffcfTed before, and in confequence have a ten- 
dency to acquire and not to part with their vapour, like the north-eaft winds 
of this country. There is laid to be a narrow fpot upon the coaft of Peru, 
where rain feldom occurs; at the fame time, according to UUoa, on t|ie 
mountainous regions of the Andes, beyond, there is almoft perpetual rain. 
For the wind blows upiformly upon this hot part of the coaft of Peru, but no 
caufe of devaporatlon occurs till it begins to afccnd the mountainous Andes, 
and then its own expanfion produces cold fufficient to condenfe its vapour. 

Fell Gicfar roar'd. 1. 150. The boiling column of water at Giefar in Ice- 
land, was i\ineteen feet in diameter, and fometimes rofc to the height of 
ninety-two feet. On cooling, it depofited a filiceous matter, or chalcedony, 
forming a bafon round its bafe. ^I'lie heat of this water before it rofe out 
of the earth could not be afcertained, as water lofes all its heat above 21 » 
(as foon at it is at liberty to expand) by the/rxhalation of a part; but the 
flinty bafon which is depofited from it fliew* that water, with great degrees 
of heat, will diffolve filiceous matter. Van Troil's Letters on Iceland. 
Since the above account, in the year 1780, this part of Iceland has been de- 
ftroyed by an earthquake, or covered with lava, which was probably effeided 
by the force of aqueous fteam, a greater quantity of water falling on the 
fubterraneous fires than could efcape by the ancient outlets, and generating 
an increafed quantity of vapour. For the difperfion of contagious vapours 
from volcauos, fee an account of the Harmattan, in the notes on Chunda, 
vol. II. , 
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And, wide in air, in mifty volumes- hurl'd 

Contagious atoms o'er the alarmed world ; 

Nymphs! your bold myriads broke the infernal fpell, 155 

And crufli*d the Sorcerefs in her flinty cell. 

2. " Where with foft fires in unextinguifh'd urns, 
Cauldron'd in rock, innocuous Lava burns ; 
On the bright lake your gelid hands diftil 
Jn pearly fliowers the parfimonious rill; 160 

• And, as aloft the curling vapours rife 
Through the cleft roof, ambitious for the (kies, 
In vaulted hills comlenfe the tepid fleams. 
And pour to Health the medicated flieams. 
— So in green vales amid her mountains bleak 165 

BuxTONiA fmiles, the Goddefs-Nymph of Peak; 
Deep in warm waves, and pebbly baths fhe dwells, 
And calls Hygeia to her fainted wells. 

*' Hither in fportive bands bright Devon leads 
Graces and Loves from Chatfworth's flowery meads. J70 
Charm'd round the Nymph^ they climb the rifted rocks; 
And fleep in mountain-mifl their golden locks ; 
On venturous flcp her fparry caves explore, 
And light with radiant eyes her realms of ore : 
— Oft by her bubbling founts, and fhadowy domes, 175 

In gay undrefs the fairy legion roams. 
Their dripping palms in playful malice fill, 
Or tafte with ruby lip the fparkling rill ; 
Croud round her baths, and, bending o'er the fide, 
Unclafp'd their fandals, and their zones untied, 180 

Dip with gay fear the fhuddering foot undi efs'd, 
And quick retrafl: it to the fringed vefl ; 

Buxtonia fmiles, 1. i66. Some arguments are mentioned in the note on 
Fucus, vol. II. to (hew that the warm fprings of this country do not arife 
from the decompofition of pyrites near the furface of the earth, but that 
they are produced by ileam rifing up the fiffures of the mountains from 
' great depths, owing to water falling on fubterraneous fires, and that this 
fteam is condenfed between the ftrata of the incumbent mountains, and col- 
le<2ed into fprings. For further proofs on this fubje<5l the reader is referred 
to a letter from Dr. Darwin in Mr. Pilkington's View of Derbyihire, vol. I. 
p. %s^' 
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Or cleave with brandifh'd anw the lucid ftream^ ■'' ♦ ' 
And fob, their blue eyes twinkling in the ftcam. 
— High o'er the chequered vault with franfient glo¥^ • ulSj 
Bricrlit luftrcs dart, as dafhthe waves below; ' . • » .' ^K 
And Kcho's fwcet refponfive voice prolongs t 

The dulcet tumult of their filvcr tongues.^ — ' '<^ 

O'er their flulh'd checks uncurling neffes flow, '• 

And dew-drops glitter on their necks of fnow; ' irio 

Round each fair Nymph her dropping mantle dingsy 
And Loves emerging Ihake their (howcry wings. 



s 



• f 



** Here oft her Lord furveys the rude donnain, 
Fair arts of Greece triumphant in his train ; 
Lo ! as he (leps, the columti'd pile afeenJs, ' '95 

The blue roof clofcs, or the crefcent l>ends; ' 

New woods afpiring clothe their hills with green, ■ ' 

Smoodi flope the lawns, the grey rock peeps between ; 
Relenting Nature gives her hand to Tafte, 
And Health and Beauty crown the laughing wafte. ^ 200 



• \ 



AnJfob^ th:ir blue eyes. \. 184. The hatK at Biixtoii lleirf|f of S^^egfoct 

of heat, is called a warm bath, and is fo compared with common fpriog* 
AvatiT, which poffcflcs but 48 degrees of heat, but is nevcrthelefs a cold bath 
compared to the heat of the body, which is 98. On going into thit bath 
there is therefore always a chill perceived at the firft immerfion \ but after 
having been in it a minute, the chill ceafcs, and a fenfaiion of. warmth fuc* 
ceeds, though the body continues to be immcrfcd in the water. The.caufe 
of this curious phenomenon is to be looked for in the laws of animal £aiiap 
tion, and not from any properties of heat. When a perfon goes from.ckar 
day-light mto an obfcurc room, for a while it appears gloomy, which gloom, 
however, in a little time ceafes, and the deficiency of light becomes no lon- 
ger ptrccivcd. This is not foJely owing to the enlargement of the iri» of the 
eye, lince that is performed in an inftant, but to this law of fenfation, that 
when a lefs flimulus is applied (within certain bounds) the feniibility in* 
crcafes. Thus, at going into a bath as much colder than the bodyiis that of 
Buxton, the dimiuucion of heat on the (kin is at iirfl perceived; but in about 
a mii.ute the feniibility to heat, increafes and the nerves of the ikin are equally 
excited by the IclTeued fUmulus. The fenfation of warmth at emerging from 
a cold bath, and the pain called the hot-ach, after the hands have been im- 
nierfcd u\ inow, depend on the fame principle, viz. the increafed feniibility 
01 the fkin after having been previouily expofed to a ilimulus lels than ufual. 

ILre oft her Lord. 1. 193. Alluding to the magnificent and beautiful cref- 
ccnt, and fuperb ftables lately cred:ed at Buxton, for the accommodation of 
the company, by the Duke of Dcvonlhire; and to the plantations with whick 
he has decorated the furrounding mountains. 
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VI. " Nymphs I your bright fquadrons watch with chetnic 
eyes 
The cold-elaftic vapours, as diey rife ; 
With playful force arreft theiii as they pafs^ 
And to pure AlR betroth thc^aming Gas. 
Round their tranflucent forms at once they fling i6$ 

Their rapturous arms, with filver bofoms cling ) 
In fleecy clouds their fluttering wings extend, 
Or from the flues in lucid fhowers defcend ; 
Whence rills and rivers owe their fecret birth, . 
And Ocean's hundred arms infold the earth. it 10 

" So, robed by Beauty's Qneeii, with fofter charms . 
Saturnia woo'd the Thunderer to her arms; 
OW her fair linibs a veil of light (he fpread, 
And bound a ftarry diadem on her head ; 
Long braids of pearl her golden trefles grac'd, ii^ 

And the charm'd Cestus fparkled round her waift* 
— Raifed o'er the woof, by Beauty's, hand inwrought, 
Breathes the foft Sigh, and glows the enamour'd Thought; 
Vows on light wings fucceed, and quiver'd Wiles, 
Afluaflve Accents, and fedu&ive Smiles* ^20 



And to pnrt air.' 1. a04. tlntil very lateiy water was ejieetned a iimple 
element; nor afe all the moft celebrated chemifts of Europe yet converts to 
the new opinion of its decompofition. Mr. Lavoiiier, and others of the 
French fchool, have moft ingepioufly endeavoured to ihew, that water con- 
iifls of pure air, called by them ozygene, and of inflammable aif , caUed hy- 
drogene, with as much of the matter of heat, or calorique, fts is necefiaty 
to preferve them in the form of gas. Gas is diftinguilhed froni fteam by 
its preferving its elafUcity under the preflure of thd atmofphere, and in the 
grcftteft degrees of cold yet known< The hiftory of the progrefs of this 
great difcovery is detailed in the Memoirs of the Royal Academy for I78l» 
and the experimental proofs of it are delivered in Lavt>iiier*s Elements of 
Chemiftry. The refults of which are, that water confifts of eighty-fivd 
parts, by weight, of oxygene,,and fifteen parts, by weight, of hydrogene, 
with a fufficient quantity of calorique. Kot only numerous chemical phe-^ 
nomena, but many atmofpherical and vegetable fads receive clear and beau- 
tiful elucidation from this important analyfis. In the atmofphere, inflam- 
mable air is probably perpetually uniting with vital air, and producing 
itioifttire, which dejfcends in dews and fliower^ ; while the growth of vege- 
tables, by the afliflance of light, is perpetually again decompofing the wateir 
they imbibe from the earth, and while they retain the inflammable air for 
the formation of oils, wax, honey, refin, &c. they give up the vital air t« 
replenifli the atmofphere< 

PXrt I. M 
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— Slow ToUs die Cyprian car in purple pride. 

And, fteer'd by Love, afcends admiring Idc; 

Climbs the green flopes, the nodding woods penrakiy 

Bums round the rocks, or gleams amid the fliades.'*'-^ 

Glad Zephyr leads the van^ and waircs above 225 

The barbed darts, and blazing tordi of Love ; 

Reverts his fmiling face, and paufii^ fii>9 

Soft (bowers of rofes from aurelian wings. 

Delighted Fawns, in wreathes of flowers array'd. 

With tiptoe Wood -Boys beat the chequered glade; 15D 

Alarmed Naiads, riiing into air, 

Lift oVr dieir filver urns their leafy hair; 

Each to her oak die bafhfol Dryads fhrink. 

And azure eyes are fcen at every chink. 

— Love culls a flaming (haft of broadcft wii^^ ^35 

And reds t!ie fork upon die quiverii^ ftring; 

Pbints his arch eye aloft, with fingen ftrong 

Draws to his curled ear the filken thong; 

Loud twangs the ileel, the golden arrow flies. 

Trails a long line of lufhe tbroi^ the flues; 240 

«' 'Tis done !** he fhouts, " the mighty Monardi fiedsP* 

And with loud laughter (hakes die filver wheels; 

Bends o'er the car, and whirling, as it moves. 

His loofeli'd bowflring, drives the riGng doves. 

— Pierced on his throne die ftarting Thunderer turns, ft45 

Mehs widi foft fighs, with kindling rapture bums ; 

Clafps her fair hand, and eyes in fond amaze 

The bright Intruder with enamoured gaze. 

** And leaves my Goddefs, like a blooming bri^ 

*« The fanes of Argos for the rocks of Ide? ajo 

** Her gorgeous palaces, and amaranth bowers, 

** For ciiflF-topM mountains, and aerial towers ?" 

He faid; and, leading from her ivory feat 

The blufliing beauty to his lone retreat, 



And fieeri hy Lvot, i. 23ft. The younger "Lxftz^ op Cupid, the fon o^ 
-Venus, owes his exigence and his attributes to much later times than the 
£ros, or' Divine Lore, mentioned in Canto I. fince the former is no where 
mentioned by Homer, though fo many apt oppoitunities of iatrodncing hii 
•ccur in the worki of that immortal bard. Bacon. 
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durtain'd with night the couch imp^ial (hroudsy ' 255 

hni refh the crimfon cuAiions upon clouds.-^ 

Earth feels the grateful influence from ^bovCy 

Sighs the foft Air, and Ocean murmurs loye ; 

Ethereal Warmdi expands his brooding wing, 

Aind in ftill ihowers.delcends the genial Spriogi 260 

VII. *-< Nympis of aquatic Tafte / whofc placid fmilc 
Breathes fweet enchantment o'er Britannia's ifle; 
Whofe fportive touch in (howers refplepdent flings 
Her lucid catara^, and her bubbling fprings ; 
Through peopled vales the liquid fllver guides, 265 

hxA fwells in bright expanfe her freighted tides. 
Yi^f^ with nice ear, in tiptoe trains, pervade ^ 
Dim walks of mom or evening's filent (hade; 
Join the lone Nightingale, her woods among. 
And roll your rills fymphonious to her fong ; 970 

Through fount- full <leUs, and wave-worn valleys nK>ve, 
And tune their echoing waterfalls to love \ 
Or catch, attentive to the diftant roar, 
The paufing murmurs of the dafhing fhore ; 
Or, as aloud (he pours her liquid ftrain, 27 j[ 

Puifue the Nereid on the twilight main. 
— Her playful Sea-horfe woos her foft commands, 
Tunis his quick ears, his webbed claws expands, 

Am(i in Rill Jli<nvers, 1. }6o» The allegorical interpretation of the very an- 
deot mythology, "whic^ fuppofes Jupiter to reprefent , the fuperior part of 
die atmofphere or ether, a;id Juno the inferior air, and that the con- 
jnndUon of thefe two produces vernal (howers, as silluded to in VirgiFs 
Georgics, is fo analogous to the prefent important difcovery of the produc- 
tion of water from pure air, or oxygene, and inflammable air, or hydrogene, 
(which, from its greater levity, probably refides over the former,) that ont 
ihould be tempted to believe, that the very ancient chemifts of Egypt had 
difcovered the compoiition of water, and thus repreiimted it in their hiero- 
glyphic figures before the invention of letters. 

hi the paflage of Virgil, Jupiter is called ether, and defcends in prolific 
Ihowers on the bofom of Juno, whence the fpring fucce^s, and all nature 
rejoices. 

Tum pater omni^tens fscundis imbribus Ether 
Conjugis in grenium Isetx defcendit, et omnes 
Magnus alit, magno commixtus corpore, fastus. 

Virg. Georg. Lib. 11. 1. 315^ 

Str playful Sea-berfu^ l«#2t77* Defcribed from an antique gem. 
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HU waUsety waf with wiving yointeswifii; ' :''*^ i.^j/a- 
Or lidening libratMon Udm6ving fins^- ' ^<i' mir. >nx ^go 
The Nymph emerging moQfitsiitr'fefiiiyfttty • -^1 i ". * 
Hangs o'er his glofff iidos her filver feet, ' . j-i J 

With fnow- white hands her arching veil detaini, i .H 

Gives to his flimy lips the flacketi'd' reinsi ■ ■ n >' 

Lifts to the flar of Eve her eye ferene, a8j| 

And chaunts the birch qf Beauty's radiant Queett.-r— 
O'er her fair brow her pearly comb unfurls 
Her beryl Ipcks, and parts* the faring curls, 
Each tangled braidwith gliftentng teeth unbindsy 
And with the floating treafure mufks the mnds. — -21^ 

Thriird by the dulcet accents, as (he tings, ■- \ 

The rippling wave in widening circles rings j 
Night's (Iiadowy forms along the tnargin gleam 
With pointed e?ire,' or dance iipon the ftream; « ''^ 
The Moon tranfported ftiys- hfcr bri^t cal-eer, ' 495 

And maddening Stars fhoot I^eadlong froih the iphene. * 

VIII. <* iVj^m/^j/ '^^^lofe fair eyes with vivid hifhwiiig^diw 
For human' ^eal, and melt at human woe; '* 

|-.ate as ^o« floated' on your fihrer fhells, ; j . > 

Sorrowing a-Acl fld\y by I>£kw£KT^ willowy dells ; • 30Q 
Where by tall groves his foamy flood he fleers 
Through ponderous ^che? o'er imp^twus^wiat^i 
By Derby's fliadowy towers refle<9:ive fwe^Si' ■' 
And gothic grandeur thills his duiky deeps^; 
You pearl'd with Pity's drops his veffeir (ides; = ''r-^- 305 
Sigh'd in his gales, and murmur'd in his tides, 
Waved^^er his fringed brink a deeper gloom, • '« ^ 

And bow'd his alders o'er Milcena's tomb. 

** Oft with fweet voice She led her in&nt-train,' ' 
Printing with graceful ftep his fpangled plain, 310 

Explored his twinkling fwarms, that fwim or fly, 
And mark'd his florets with botanic eye,^— 

OW M'tlcenas tomh. 1. 308. In memory of Mrs. French, a lady who, to 
fnany other elegant accomplifliments, added a proficiency in botany and na« 
tural hiftory. 
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*^ Sweet bnd of Spring I bi6w frail tby tranfieiil b}oom^ 

*.^ Fine filra," {he criedj.,^* pf /Nfkture'-* faireftilooro! - 

^* 5oon Beauty, fades upon? its diMwaAfbrpne I"-*- 315 

— Unconfcious of d>e wofjDi thdtinioed'ber own!-««' 

' — Pale are thofelipsy whci»Cif«ft e^reflbs hung, 

M^an the warm cheek, and- mutie. the tender tongue, 

Cold refts that feeling hpart on Derwent's {hore» 

And thofe love*lighted eji^e^balls roll no more I 32Q 



" Here her fad Confort, ftealing through the gloom 
Of murmuring cloyfter^, gaaes on hcT tomb ; 
Hangs in mute a>ogui(h o**r the fcutcheon'd hcarfe, 
Qr graves with trembling iftyle the votive vcrfe. 

** Sexton ! oh. Jay bweath this iacred ihrine, 325 

** When Time's I aoU hand (hall clofe my aching eyesj 

** Oh, gently lay. this vearied earth, of mine, 

^* Where wrap'din night my loved Milc|;na lies, 

** So {faallwith^ purer /joy my fpirit move 

** When the laft trumpet thrills- die caves 4>( Death, 330 
^* Catch the firft whiipera of my wakiog bve; 

*^ And driAk.with'holy Jcifs her kindling breath. 

♦^ The fpotlefe FaiCii( wkb bluih ediereal warm, 
^^ Shall hail witb.fwecter fmile returning day, 

•* Rife from her marble, bed a brighter form, 335 

♦^ And win on bupyaqt ftep her airy way. 

** Shall bend approved^ where beckoning hofts invite, 

" On clouds of Clver, her adoring knee, 
** Approach with Seraphim the throne of light, 

" —And Beauty plead with angel-tongue for Me !" 340 

IX. " Your virgin trains on Br ind ley's cradle fmiled, 
And nurfed with fairy-love the unlettered child, 

On Brindley^s eradU fmiUd. . 1. 341. The life of Mr. Brindley, whofe great 
labilities in the conftrudiion of canal navigation were called forth by the pa- 
Irpnage of the Duke of Bridgewater, may be read in Pr. Klppis's Biognif 
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Spread round his [>illow ail your fecrct fpdb» 

Pierced all your fprings, and open'd all your weHs.-— 

As now on grafs, with glofly folds revcal'd, 345 

Glides the bright ferpcut, now in flowers conceard ; 

Far (hine the fcales, that gild his finuotis faack» 

And lucid undulations mark, his track ; 

So with ftrong arm immortal Brinoley leads 

His long canals, aiKl parts the Velvet meads; 350 

Winding in lucid lines, the watery mafs 

Mines the firm rock, or loads the deep morafi^ 

With riling locks a dioufand hills alarms, . 

Flings o'er a thoufand dreams its iilver arms, 

Feeds the long vale, the nodding woodland laves,* 35J 

And Plenty, Arts, and Commerce freight the waves. 

— Nymphs! who erewhile round Brindley's early hicr 

On fiaow-white bofoms fhower'd the tnceflant tear, 

Adorn his tomb ! — oh, raife the marble buft. 

Proclaim his honours, and prote£l his duft I 360 

With urns inverted, round the facred fhrine 

Their ozier wreaths let weeping Naiads twine; 

While on the top Mechanic Genius (lands. 

Counts the fleet waves, and .balances the lands. 

X. " Nymphs ! you firft taught to pierce the fecret caves 
Of humid earth> and lift her ponderous waves ; 366 

phia Britannica; the excellence of his genius is vifibk in ercry part of this 
ifland. He died at Turnhurft, in Stafibrdihire, in 177a, and ought to have 
a monument in the cathedral church at Lichfield. 

Lift her ponderous ivaves, 1. 366. The invention of the pumpjslpf very 
ancient date, being afcribed to one Ctefebcs, an Athenian, whence it was 
called by the Latins machina Ctefebiaca; but it was long before it was 
known that the afcent of the piilon lifted the fuperincunibent column of the 
atmofphere, and that then the prefTure of the furreunding air, on the furface 
of the well below, forced the water up into the vacuum, and thi^jL, on that 
account, in the common lifting pump, the water would rife only about 
thirty-five feet, as the weight of fuch a column of water was, in general, an 
equipoife to the furrounding atmofphere. The foamy appearance of water, 
when the prefiure of the air over it is diminifhed, is owing to the ezpanfios 
and efcapc of the air previoufly diffolved by it, or exifting in its pores.— 
When a child firft fucks, it only preffes or champs the teat, as obferved by 
the great Harvey, but afterwaxtls it learns to make an incipient vacuum in 
its mouth, and a(fts, by removing the preiTure of the atmofphere from the 
jiipple, like a pump. 
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(vith quick flroke the Aiding pifton bear 
iewlefs columns of incumbent air ; — 

1 by the incumbent air the floods below, 

jgh opening valves in foaming torrents flow, 370 

•ifter foot with leilen*d impulfe move, 
ifing feek the vacancy above. — 
len the Mother, bending o'er his charms, 
s her fair nurfeitng in delighted arms; 
ws the thin kerchief from her neck of fisow, 375 

lalf unveils the pearly aths below; 
fparkling eye the blamelefs Plundero* owns 
oft embraces, and endearing tones, 
the falubrious fount with opening lips, 
is his inquiring hands/ and imiles, smd flps. 380 

lonnublal Fair 1 whom no fond trsinfport warms 

ill your infknt in maternal am^ ; 

, blefs'd in vain widi tumid bofoms, hear 

nder waitings with unfeeling eari 

bothing ktfs and milky rill deny^ 385 

e fweet pouting lip, and gHAening eye!— 

ivhat avails the cradle^s danralk roof, 

ider bolAer, and embroidered woof !— »► 

?ars the gilded couch unpity'd plains, 

lany a tear the tafielM cumion Aains ! 390 

>ice fo fweet attunes his cares to reA^ 

t no pillow as his Mother's breaA !— 

tis charm'd to fweet rcpofe, when twilight hours 

heir foft influence on celeAial bowers, 

^erub, Innocence, with finile divine 395 

his white wings, and fleeps on Beauty's fhrioe. 

^^ Prom dome to dome when flames infuriate climb, 
the long Areet, inveA the tower fublime ; 

le tall vanes amid the aAoniffi'd night, 

^ening heaven returns the fanguine light; 4cx> 

%vhat avails, 1. 387. From an elegant little poem of Mr. Jernuig« 
ntitkd II Lalte, exhorting ladies to nuife their own children. 
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While with vail (Irides and bnftling hair aloof 

Pale Danger glides along die falling roof; 

And Giant Terror, howling in amaze^ 

Moves his dark limbs acrofs die lurid blaze. 

Nymphs ! you firil caught die gelid wave to rife» 40J 

Hurl'd in refplendent arches to the flues ; 

In iron cells coixlenfed the airy fpring^ 

And impM the torrent with unfailing wing ; 

< — On the fierce flames the fliower impetuous falls^ 

And fudden darknefs fhrouds the fliatter'd walk ; 410 

Steam, fmoke, and dud, in blended volumes roll. 

And Night and Silence repoflefs the Pole. — ' 

" Where were ye, Nymphs ! in thofe difafleroos hoiirty 
Which wrap'd in flames Augusta's fmking towers? 
Why did ye linger in your wells add groves, 415 

When fad Wood ma son moum'd her infant loves? 
When thy fair Daughters with unheeded fcreams, 
111 -fated Moles worth! call'd the loitering (Ireams !— «- 
The trembling Nymph, on bloodlefs fingers hung. 
Eyes from die tottering wall the didant throngs 420. 

With ceafelefs (hijeks her fleeping friends alarms^ 
Drops with iinged hair into her lover's arms.— * 



Hurt din refplfndsnt arches, 1. 406. The addition of an air*cell to 
cnines for raifing water to extinguiih fire, was fir 11 introduced by Mr. 
Newiham, of London, and is .now applied to limilar engines fcur waihing 
wall-trees in gardens, and to all kinds of forcing pumps, and might be ap- 
plied, with advantage, to lifting pumps, where the water is brought from 
a great diftance horizontally. Another kind of machine was indented by 
one Greyl, in which a reflel of water was every way difperficd by tbe ex- 
ploiion of gun-powder lodging in the centre of it, and lighted by an adapted 
match; from this idea Mr. Godfrey propofcd a water-bomb of fimiUur con- 
ilrudion. Dr. Haks, to prevent the fpreading of fire, propofcd to covor 
the floors and (lairs of the adjoining houfes with earth: Mr. Hartley 
propofed to prevent houfes from tak^ig fire, by covering the cieling with 
thin iron plates; and Lord Mahon, by a bed of coarfe moitar, or plaifter, 
between the cieling and floor above it. May not this age of chemical £»• 
ence difcover fonie method of injeding or foaking timber with lime-water, 
and afterwards with vitriolic acid, and thus fill its pores with alabafterf 
Or df penetrating it with filtceous matter, by proceiTea limilar to thofe of 
Bergman and Achard ? See Cronftedt's Mineral, ad edit. vol. I. p. aaa. 

Wovdmafun. Mohfivcrlh. 1. 416, 4x8. The hiftories of thefe - unfortu- 
nate families may be fccn in the Annual Regillcr, or in the Gentleman** 

Magazine. 
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The ill umin'd Mother feftkfr with footfteps fleet, 

Where hangs the fafe balcony oV-r the Rredr;', ; - > ; • 

Wrap'd in her flieet her youngfcft ht>pe fufpttidi ' ■ • 425 

And panting lowers it to htifr tiptoe friends;. 

Again (he hurries ow AfiMkion'sf Wings, ^ ^ 

And now a third, and iibw a fourth; fhe brings* ' ' 

Safe all her babes, fhe fkhodths her horrent brow. 

And burfts through'^ickering flames j unfcorch'd, bcIoW* •^'' 

So, by her Son awttigtted, with ieet unfhod ' 431 

O'er burning bars indignant EmMa trddi 

«* E'en on the day When Yomh with Beauty wed, '' " '' 
*rhe flames furprifed them in their nuptial bed ; — 
Seen at the opeiiittjg fefh with bofoiti iarfc; ' ^/ 4^ 

With wringing hands, and dark diflievel'd hair^ . » ■ » 
The blufhing Bride, with w;ild cKforder'd charms^ " * ' 
Round her fdtid lover wirid^ her ivoly arms ; ' 

Beat, as they dafp, their throbbing hearts with fear, 
And many a ki£^1s toix'd ivith mahy a tear; — 440 

Ah me! iii yaih die liboiifing engine^ ^6ur 
Round dieir pale limbs the ineflSf&tJtiUhowe!' f-^ ■ - ' 

— Then craih'd the' floor, while fhyihkingdfoudk retire, '' 
And Love and Vlrttte ftink amid the fire ! — ^ 
With piercing fcreams afflifted ftrangers mourn, 445 

And their white afhes;mingle in theit urn. * 

XIT. *« Pellucid Fbrms ! whofc cryftal bofoms fliow 
Tbe.4fajne of welfare, or the (hade of woej. . ^., . 
Who widi foft lips falute returning Spring, ' 
An4lia3lthe Zephyr •quivering on his wing j . ", 450 

Or watdi^ untired, the wintery clouds, and /hare 
Wi A' flteaming eyes 'hiy vegetable care ; 
Go,{ fliove the dim mift from die mpuiitain's brow, , 
Chafe the White fog, which floods the Vilfe below ; 
Melt the thick fnows, that linger on the lands, 455 

And catch the hail-fl:ones in your little hands ; 

Sh«^ ibe Mm mlfi, 1. 4jr j. See note on t. 20 of tills Canto. 
Caub the hail^fiones, h 4j6. See note on L l^ 6f this Cant9* 

Part I. N 
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Guard the coy bloSbm from the pelting (howeri 

Aad dafh the rimy fpangles from the bower j. 

From each chill leaf the filvery drops repd> 

And clofe the timorous floret's golden bell. 460 

** So (hould young Sympdthy^ in female fomti 
Climb the tall rock, fpe^Slatrefs of the ftorm f 
Life's fmking wrecks with fecret Tighs deplortt. 
And bleed for others^ woes, Herfelf on fhore j 

From each chill leaf. 1. 459. The tif>per fide of the ka^ is the ofgicn tt 
vegetable refpiration, at explained in the acklitional notes. No. XJUCVII. 
hence the leaf is liable to injury from much moifture on this furfaccy and at 
deftroyed by being Imeared with oil, in thefe refpeds refohbting the Hk^ 
4)f animals, or the fpiracula of in&dt. To prevent thefe injiiiiea» ibote 
leaves repel the dew-drops from their upper furfaces, as thofe of cabbages^ 
other vegetables clofe the upper fuf faces of their leaves together ii) the nighty 
or in wet weather, as the ienfitive plants others only haqg tkeir kivet 
downwards, fo as to ihoot the wet from them, as kidney-beans, and vaaagf 
trees. See note on 1. 18 of this Canto. 

Golden ML 1. 46a There are mnfcles plated abomt the Foo<4bBu ti ttm 
leaves or leaflets of many plants, for the purpofe of clofing their upper fir- 
faces together, or of bending them down fo as to fhoot off the ihowers of 
dew-drops, as mentioned in the preceding note. Tbe claws of the petall, 
or of the divifions of the calyx of many flowers, are fttmiflied m a 4linkr 
manner with mufcles, which are exerted to open or clofe the corei and 
calyx of the flower, as in tragopogon, anemone. This a^on of opening 
and cloiing the leaves or flowers, does Rot appear tti be prodncred firtiply hf 
irritation on the mufcles themfelves, but by the connexion of thdfil tfrikJRdfii 
With ^fenfttive fenforium, or brain, cxifting in each individual bud of £[oWer« 
ift. Becaufe many flowers dofe frotfi the defcft of fttmulns, liot by the ei« 
cefs of it, as by darknefs, which is the abfence of the ftimulus of light; of 
by cold, which is the abfence of the flimulus of heat. Now, the fkfed of" 
heat, or the abfence of food, or of dtink^ afleds o'ur fenfationt^ whfdi had 
been previoufly accuilomed to a gfeater quantity of them $ but a muiblb cati" 
not be faid to be (limulated into adion by a defect of flimnliu. ftd. Becaufe 
the mufcles around the foot-^ftalks of the fubdiviiidns of the leaves ol the 
Ccnfitive plant are exerted when any injury is oiFered to the other extremky 
of the leaf, and fome of the ftamens of the flowers of the clafs Syagenefiay 
contrad themfelves when others are iiritated. See note on ChondnlUs voL 
II. of this work. 

From this.circumftahee, the cfontraAion of the mufcfesof vegetables fcetmi 
to depend on a diiagreeable fenfation in fome difliant part, and not on the 
irritation of the mufcles themfelves. Thus, when a particle of dtifl ftimu« 
fates the ball of the eye, the eye-fids are inftantly clofed, and when tec 
much light pains the retina, the mufcles of the iris contrad its a^rture, j^id 
this not by any connexion or confent of the nerves of thofe parts, but as 
an eflbrt to prevent or to remove a difagreeable fenfation, which evinces 
that vegetables are endued with fenfation, or that each bud has a comiooa 
fenforium, and is furniflied with a brain, or a central place, where its nervet 
are conneded* 
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To fi iendlefs Virtue, gafping on the flrand, 465 

Bare her warnti heart, her. virgin arms expand, 
Charm with kind looks, with tender accents cheer,, 
And pour the fweet cosfolatory tear; 
Grief's curelefs wounds with lenient balms aflwaget 
Or prop with firmer ftaff die fteps of Ag^i 47^ 

The lifted arm of mu^ Pefpair arreft, 
' And fnatch the dagger pointed al his bread; 
Or lull to flumber Envy's haggard mien, 
And rob her quiver'd diait9 with hand unfeeii* 
— Sound, NympH 0/ H^I-iqon ! the trump of FMte, 47S 
And teach Hibernian eqhoes Jokes's name; 
Bind round her poliflpiM brow the civid bay, 
And drag the fair Philanthropi(| to day, — 
Soi from feciud^ ^ii^s^ and iecret cave3> 
Her Lifiy po^s his bright meandering wave9» ' 4&0 

Cools the parch'd vale, thp I^Ury me^d divider* 
And towns and temples flar his fbadowy fides. 

XIII, '^ Callytmr light legion^, tread th^ fwan^py hfath,, 
l^ietce with (harp fpad^ the tremulous pe^jt b^iKath; 
Widi colters bright the ruAiy fward bifedl, 485; 

And in pew v^ns the gi^fhing rilk direifl: ;--r- 
So flowers (hall tA^ iii purple light arrayed. 
And bloflbmM orchards ftretch their filver dhade^^ 
Adqniring glebes tjieir aJidber ears unfold. 
And LaboudT ikep. ami4 the waving gokh 49Q 

"Thus when young Hercules, with firm diiidain. 
Braved the foft fmiles of Pleafure's harlot train i 
To' valiant toils his forceful limbs affign'd. 
And gave to Virtue all his mighty mind| 
Fierce Ac he lo us rufli'd from mountain-caves, 495 

O'er fad Etolia pour'd his wafteful waves, 

Jon^^s nami, 1. 476. A youBg lady who deviotea a gsea^ part of an atn- 
]^le 6>rtwie to w^U^cho^n aAs of fecret charity. 

FUrce A^btlput, 1. 495. The river Achelous deluged iStolia, by one of its 
branches or ar^, which, in the ancient languages, are called horns, and pro- 
ditce4 £unwe throv^hoi^t a greajt tf^^ of couBtry : ^ was r^cfented in 
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0*er lowing vales and bleating paftures roll'd. 

Swept her red vineyards, and her glebes of gold, 

Af ined all her towns, uptore her rooted woods. 

And Famine danced upon the fhining floods. j|OQ 

The youthful Hero feizeJ his curled creft, 

And daih*d with lifted club the watery Peft; 

With waving arm the billowy tumult queilM, 

And to his courfe die bellowing Fiend repell'd. 

" Then to a Snake the finny Demon tnmM, jjoj 

His Icngthen'd form with fcales of filver buru'd; 
Lalh'd with refiftiefs fwecp his dragon-train, 
And fliot meandering o'er the afirighted plain. 
The Hero-God, with giant finc^ers clafp'd 
Firm round his neck, the hifling monftcr grafpM ; 510 

With darting eyes, wide thn^at, and gaping teeth. 
Curl his rcJundant folds, and writhe in deadi. 

" And now a Bull, amid die flying throng 
The grifly Demon foamM, and roarM along ; 
With filver hoofs the floweiy meadows fpurn'd, jlj 

RoU'd his red eye, his threatening antlers turn'd ; 
Draggv' down to earth the Warrior's vidior-hands, 
Prefs'd his deep dewlap on the. imprinted fands ; 
Then with quick bound his bended knee he fix*d 
High on his nec'c, the branching horns betwixt, 520 

Srrain'd his ftrong arms, his fmewy (houlders bent, 
Anj from his curled brow the twifted terror rent. 
— Pleafed Fawns and Nymphs with dancing ftep applaud. 
And han^ tlicir chaplets round the reding God ; 
Link their foft hands, and rear, with paufnig toil, 525 

The golden trophy on the furrow *d foil; 



hieroglyphic emblems, by the winding courfe of a ferpcnt, smd the roar* 
ing of a bull with large horns. Hercules, or the emblem of ftrengtky ~/ 
ftrangkcl the fcrpent, and tore off one horn from the bull; that is, he ftop^jS 
ped, and turned the courfe of one arm of the river, and. reftored plent^,^ 
to the countr)'. Whence the ancient emblem of the horn of plenty. J^uSL " 
par M. D^et. ' ' 

Dm^'J dQtvn to earth, \» SIT' Dcfcribcd from an antique gem. 
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nil with ripe fruits, with wreathed flowers adorn, 
And give to Plenty her prolific horn, 

XIV. " On Spring's fair lip, cerulean Sijlers f pour 
From airy unis the fun-illumin'd (hoWer, 530 

Feed with the dulcet drops my tender hroods, 
Mellifluous flowers, and aromatic buds; 
Hang from each bending grafs and horrent thorn 
ITie tremulous pearl, that glitters to the morn; 
Or»where cold dews their fecret channels lave, 535 

And Earth's dark chambers hide the flagnant wave, 
Qfe pierce, ye Nymphs ! her marble veins, and lead 
Her gufliing fountains to the thirfty mead ; 
Wide o'er the fhining vales, and trickling hills 
Spread the bright treafure in a thoufand riils. 546 

So {hall my peopled realms of Leaf and Flower "^ 

Exult, inebriate with the genial fliower; 
rSp their long treflcs from the mofly brink, 
Widi tuftipd roots the glafly currents drink \ 



Spread the hrlghi treafure. 1. 54O. The prasfticc of flooding lands, long la 
afe in China, has been but lately introduced into this country. Be/ides the? 
liipplying water to th^ herbage in dryer feafons, it feems to defend it from 
froA in the early part of the year, and thus doubly advances the vegetation. 
The waters which rife from fprings palling through marl or limeilone, arc 
replete with talcareous earth, and when thrown over morafles, they de- 
poiit this earth, and incnift or confolidate the morafs. This kind of earth 
is depoiited in great quantity from the fprings at Matlock bath, and fup« 
plies the foft porous limeftone, of which the houfes and walls are there 
conftruded ; and has formed the whole bank, for near a mile, on that fide of 
ihe Dcrwent on which they ftand. 

The water of many fprings contains much azotic gas, or phloglftic air, 
befides carbonic gas, or fixed air, as that of Buxton and Bath; this being 
fet at liberty, may more readily contribute to the produ6tion of nitre, by 
means of the putrefcent matters which it is expofed to by being fpread 
upon the furface of the land, in the fame manner as frequently turning over 
heaps of manure facilitates the nitrous procefs, by imprifoning atmofpherjic 
air in the interftices of the putrefcent materials. Water, arifing by land- 
floods, brings along with it much of the moil foluble parts of the manure 
ieoja the higher lapds to the lower ones. River-water, in its clear ftate, 
and thofe fprings which are called foft, are lefs beneficial for the pur^ 
pole of watering lands, as they contain lefs earthy or faline matter; and 
water, from difiblving iiiow from its flow folution, brings but little earth 
along with it, as may b« feen by the comparative clearnefs of the water qf 
loQW-floodi. 
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Shade yonr cool manfions from m^ridiaa b6aiP9» 54J 

And view their waving h^aoi^r^ ia yQ^r iU^<mr, 

** Thus where die veins their conflvieQt1»n^iipbc8 b^i^ 
And milky eddies vyith the purple blend; 
The Chyle's white trnnk^ diverging. frQn> its fource^ 
Seeks through the vital niafs its ibiuing cpurfe i . 5j4 

0*er ^ach red celt, and tiflued membr^ir^ ipr9f(49» 
In living net- work, all its branching thr^^; 
l^laze within maze its tortuous path pucfiWr 
Winds into glands, inextricable clues ; . 

Steals through the ftomach's velvet iides> 9xA fip^ $5^ 

The filver f urges with a thoufand lips ; 
Fills each fine pore, pervades each fli^def h^ir* 
And drinks falubrious dew-drops from the w^ 

** Thus when to km^l in Mecea's awfiil gloora^ 
Or prefs with ploys kif$ Medina's tomb, 566 

League after league, through many a liogering dajt 
Steer the fwait Caravans their fultry way ; 
O'er fandy waftes on gafping camels tpil, ... 

Or print with pilgrim-fteps the burning foili 
If from lone rocks a fparkling rill defcend, 565 

O'er the green brink the kneeling nations bCfOd^ 
Bathe the parch'd lip, and cool the feveri(h tongue. 
And the clear lake refledls the mingled throng.'* 

TAe Qoddefs faufed^-^^e, liftening bands awhile 
Still feem to hear, and dwell upon her fmile ; 570 

Then with foft murmur fwcep in lucid trains 
Pown the green flopes, and o'er the pebbly plaiftSi^ 
To e^ch bright ftream on filver (andals glide, 
Refleftive fountain, and tumultuous tide^ 

So (hoot the Spider-broods at breezy dawn, 575 

TTieir glittering net-work o'er the autumnal lawn ; 
From blade to blade conned): with cordage fine 
The unbending grafs, and live along the line; 
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b- • • • • t - ■ ^ 

r bathe unwet their oily forms, and dwell 

With feet repulfive on the dimpling well* 580 

So \Ohen the North congeals his watery mafs. 
Piles high his fnows, and floors his feas with glafs; 
While many a Month, unknown to warmer rays, 
Marks its flow €hix>nicle by lunar days ; 
Stout youths and ruddy damfels, fportive tntin^ 585 

Leave the white foil, and rufli upon the main ; 
From ifle to ifle the moonabright* fquadrons ftrayi 
And win in eafy curves their graceful way ; 
On ftep alternate borne, with balance nice, 
•Ha^ -o'e): the giiding fyfA; aud bib along &e ice* 59O 
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alarmed by the fpider-like appearance of Cyprepedia, 509. a. Difeades of 
vegetables. Scratch on unnealed glafs, 529. XIV. I. Tender flowers* 
Amaryllis, fritnlary, erythrina, mimofa, cerea, 541. 2. Vines. Oranges. 
l)iana*s trees. Kew garden. The royal family, 559. XV. Ofiering to 
Hygeia, 605. Departure of the Goddefs, 647. 
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ECONOMY OrVEGETATION. 



CANTO IV. 

As when at noon 'in Hybla^s fragtant bowers 

Cacalia opens all her honey'd flowers; 

Contending fwarms on bending branches clings 

And nations hover on aurelian wing ; 

So round the Goddefs^ fere fhe fpeaks, on high 5 

Impatient Sylphs in gaudy circlets fly ; 

Quivering in air their painted plumes expand. 

And coloured fhadows dance upon the land. 

1, " Sylphs ! your light troops the tropic Winds confine, 
And guide their ftreaming arrows to the Line; 10 

While in warm floods ecliptic Breezes rife, 
And (ink with wings benumbM in colder flues. 



Cacalia opens, 1. a. The imtiortance ol the nedlarium, or honey-glan^, 
m the Yegetahle economy, is feen from the very complicated apparatus which 
nature has formed in ibme flowers, for the prefervation of their honey from 
mfeifts, as in the aconites or monkihoods ; in other plants, inftead of a great 
apparatus for its prote<^ion, a greater fecretion of it is produced, that thence 
i^sart may be fpared to the depredation of infects. The cacalia fuaveolens 
iH^uces-fo much honey, that, on fome days, it may be fmelt at a great dif- 
tance from the plant. I remember once counting on one of thefe plants, 
befides bees of various kinds without number, above two hundred painted 
butterflies, which gave it the beautiful appearance of being covered with 
additional flowers. 

The tropic winds, L 9. See additional notes, No« XXXIII. 

Part I. O 
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You bid Monfoons on Indian feas refide, 

And veer, as moves the fun, their airy tide ; 

While fouthcm Gales o'er wcftem oceans roll, l^ 

And Eurus deals his ice- winds from the Pole, 

Your playfut trains, on fultry iflattds bom. 

Turn on fantaftic toe at eve and morn ; 

With foft fufurrant voice alternate fweep 

Earth^s green pavilions and encircling deep. id 

Or in itinerant cohorts, borne fublime 

On tides of ether, float from clime to clime; 

O'er waving Autumn bend your airy ring, 

Or waft the fragrant bofom of die Spring* 

II. " When Morn, efcorted by the dancing Hotin, 25 
O'er the bright plains her dewy luftre flioWers ; 
Till from her fable chariot Eve ferene 
Drops the dark curtain o'er the brilliant fcenc; 
You form with chemic hands the airy forgc^ 
Mix with broad vans, with (hadowy tridents vnrgCs 39 

Sylp/is / from each fun-bright leaf, that twinklii^ (halMs 
O'er Elarth's green lap, or flioots amid her lakes, 
Your playfpl bands with fimpering lips invite^ 
And wed the enamour'd OitYGENE to Light.-— 



The enamoured Oxygene. I. 34' TKc conhnon aiT of the atttiofphere' apM. 
pears, by the analyfis of Dr. Prleftky, and other philofciphers, to confifl of 
about three parts of an elaftic fluid, unfit for refpifation or combuftion, called 
a«ote by the French fchool, and about one fourth of pure rital air, fit foi^ 
the fupport of animal life and of eombuftioo, called oxygene. The princi-* 
pal fource of the azote is probably from the decompofition of ail vegetable 
and animal matters by putrefa<^ion and combuftion : the principal fource of 
vital air, or oxygene, is, perhaps, from the decompofition of water in the 
organs of vegetables, by means of the fun*8 light. The difficuky of injetfting^ 
vegetable vefTels feems to fhew, that their perfpirative pores are much lefsi 
than thofe of animak, and that the water which conftitutes their peifpinip 
tion is fa divided at the time of its exclufion, that, by means of die fun*» 
light, it becotntes decompofed ; the inflanunable air, or hydrogene, which is 
one of its conftituent parts, being retained to form the oil, refin, wax, honey, 
&c. of the vegetable economy; and the othet part, which^ united with light 
or heat, becomes vital air, or oxygene gas, rifes into the atmofphere, and 
replenilhes it with the food of life. 

Dr. Prieftley has evinced, by very ingenious experiments, that the blood 
gives out phlogifton, and receives vital air, or oxygene gas, by the lungt.^ 
And Dr. Crawford has &ewn, that the blood acquires heat from this vital 
air in refpiration. There is, Kowever, ftill a fomething more fubtil thaa 
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Round their Tvhite necks with fingers interwove^ 35 

Cling the fond Pair with unabating love; 

Hand link'd In hand on buoyant ftep they rife. 

And foar and gliften in unclouded ikies. 

Whence in bright floods the Vital Air expands. 

And with concentric fpheres involves the lands ; 4^ 

Pervades the fwarming feas, and heaving earths. 

Where teeming Nature broods her myriad births ; 

Fills the fine Ipngs of all that breathe or hud^ 

Warms the new heart, and dyes the gu(hing blood ; 

With Life^ tirft fpark infpires the organic frame, 45 

Andy as it waftes, renews die fubtlle flame. 

•* So pure, fo foft, widi fweet attraftion (hone 
Fair Psyche, kneeling at the ethereal throne; 
Won with coy fmiles the admiring court of Jove, 
And warm'd the bofom of unconquer'd Lov4. — 5^ 

Beneath a moving fhade of fruits and floiyers 
Onward Aey march to HymetCs facred bowers ; 
With lifted lotch he lights the feftive train, 
Sublime, and leads them in his golden chain ; 
Joins die fond pair, indulgent to their vows, 55 

And hides with myftic Tcil their blufhing brows. 
Round dieir fair forms their mingling arms they fling. 
Meet with warm lip, and dafp with ruftling wing. — 
— Hence plaftic Nature, as Oblivion whelms 
Her fading forms, re-peoples all her realms ; 6o 



heat, which muft be ohtained hi refpiration from the vital air; a fomething 
which life cannot ezift a few minutes without, which feems neceflary to 
die vegetable as well as to the animal world, and which, as no organized 
veflels can confine it, requites perpetually to be renewed. See note on Canto 
L L 401, and additional notes, No. XXXFV. 

Fair Ffycbe, L 48. Defcribed from an ancient gem, on a fine onyx, in 
poiTeffion of the Duke of Marlborough, of which there is a beautiful print 
in Bnrant's Mythol. vol. II. p. 39a. And from another ancient gem of 
Cupid and Pfyche embracing, of which there is a print in Spence's Poly^ 
metii, p. 8a. 

MM-f^Ut all htr rtalms. 1. 6o. 

Quae mare navigeiijm et terras frugiferentes 
C^oncelebras ; per te quoniam genus omne animantuni 
Coocipitur, vifitque exortum Ituniaa folis. Lucrttr* 
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Soft Joys diTport on purple plumes unfurl'd. 
And Love and Beauty rule die willing world. 

ITI. I. " Sylphs ! your bold myriads on the withering heath 
Stay the fell Syroc's fuffbcative breath; 
Arred Simoom in his realms of fand, 65 

The poiioncd javelin balanced in hi$ hand ;~* 
Fierce on blue dreams he rides the tainted air, 
Points his keen eye, and wavc^ his wbiftling hair; 

ArreJI Simoom. 1. 65. ** At clercti o'clock, while wc were, with grett 
pleafure, contemplating the rugged tops of Chlggre, where we expected to 
folace ourfclves with plenty of good water, Idris cried out, with a loud 
voice, ' fall upon your faces, for here is the (imoom!' I law from the 
S. £. a haze come in colour like the purple part of a rainbow, bot noC 
fo comprcfled or thick ; it did not occupy twenty yards in breadth, and was 
about twelve feet high from the ground. It was a kind of a \iv&i npon 
the air, and it moved very rapidly, for I fcarce could turn to fall upon the 
ground, with my head to the northward, when I felt the heat of its current 
plainly upon my face. We all lay flat upon the ground, as if dead, tiff 
Idris told us it was blown over. The meteor, or purple haze which I iaw» 
was indeed paifed, but the light air that ftill blew, was of heat to threaten 
fuffocation. For my part» 1 found diftinftly in my bread, that I had im- 
bibed a part of it ; nor was I free of an afthmatic fenfation till I had been 
fome months in Italy." Bruce's Travels, vol. IV. p. 557. 

It is difficult to account for the narrow track of this peftilential wind» 
which Is fald not to exceed twenty yards, and for its fmall elevation of 
twelve feet. A whirlwind will pafs forwards, and throw down aa aveooe 
of trees, by its quick revolution, as it palTes; but nothing like a whirlwind ia 
defcribcd as happening in thefe narrow ftreams of air, and whirlwinds af- 
cend to greater heights. Inhere Ccems but one known manner in whidb 
this channel of air could be effeded, and that is by eleiftricity. 

The volcanic origin of thefe winds is mentioned in the note on Chunda« 
in vol. II. of this work: it muft here be added, that ProfeiTor Vairo, at Na- 
ples, found, that during the eruption of Vefuvlus, perpendicular iron bars 
were ele(9:ric; and others have obfcrved fuffocating damps to attend thefe 
eruptions. Ferber's IVavels in Italy, p. 133. And, laftly, that a currcnlr 
of air attends the palTage of eledlric matter, as is ftcn in prefenting an elec- 
trized point to the flame of a candle. In Mr. Bruce's account of this fi« 
moom, it was in its courfe over a quite dry defert of fand, (and which wai« 
in confcquence, upuble to condud an eIe(Sric ftream into the earth beneath 
it,) to fome moiil rocks at but a few miles difliance, and thence would ap- 
pear to be a flrcam of elc(9:ricity from a volcano, attended with noxious air; 
and as the bodies of Mr. Bruce and his attendants were infulated on the 
fand, they would not be fenfible of their increafed eledricity, as it pafied 
over them; to which it may be added, that a fulphurous or fuflbcating fen- 
fation is faid to accompany flafhes of lightning, and even flirong fparks of 
artificial electricity. In the above account of the fimoom, a great rednefi 
in the air is faid to be a certain fign of its approach, which may be occa- 
fioned by the eruption of flame from a diflant volcano in thefe exteoiive 
gnd impenetrable dcferts of fand. See iiote on L 292 of this Canto. 
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While, as he turns, the undulating foil 

Rolls in red waves, and billowy deferts boil. *jq 

Yoti feize Tornado by his locks of mift, 
Burft his denfe clouds, his wheeling fpires untwifl; 
Wide o'et the Weft, when borne on headlong gales, 
Dark a» meridian night, the Monfter fails. 
Howls high in air, and (hakes his curled brow, 75 

L,alhing with fcrpent-train the waves below. 
Whirls his black arm, the forked lightning flings, 
And fhowers a deluge from his demon-wings. 

. 2. " Sylphs I with light Oiafts you pierce the drowfy Foo, 

That lingering flumbers on the fcdge-wove bog, 80 

With webbed feet o'er midnight meadows creeps, 

Or flings his haliry limbs on ftagnant deeps. 

You meet Contagion ijGTuing from afar, 

And dafh the baleful conqueror from his car ; 

When, Gueft of Death ! from charnel vaults he fteals, 85 

And bathes in human gore his armed wheels. 

** Thus when the Plague^ upborne on Belgian air, 
Lrook'd through the mift, and (hook his clotted hair ; 
O'er fhrinking nations fteer'd malignant clouds. 
And rain'd deftru£Hon on the gafping crouds. 90 

The beauteous ^gle felt the venomM dart,' 
Slow roU'd her eye, and feebly throbb'd her heart ; 
Each fervid figh feem'd (horter than the la ft, 
And ftarting Friendftiip fhunn'd her, as ftie pafs'd* 

tornado. 1. 7 1. See additional notes, No. XXXIII. 

Oh fiagnant deeps, 1. 82. All contagious miaimata originate either from 
aniimal bodies, at thofe of the fmall-poz, or from putrid moraffes; thefe 
latter produce agues in the colder climates, and malignant fevers in the 
i^^armer ones^ The Tolcanic vapours which caufe epidemic coughs, are to 
be ranked amongft poifons, rather than amongft the miafmata, -which produce 
contagious difea&s. 

The beauteous Mgle, L 91. When the plague raged in Holland, in 1 63 6, 
a young girl was feized with it, had three carbuncles, and was removed to 
a garden, where her lover, who was betrothed to her, attended her as a 
nurfe, and flept with her as his wife. He remained uninfe(5led, and ihe re* 
covered, and was married to him. The ftory is related by Vine. Fabricius, 
in the Mifc. Cur* Ann. II. Obf. x88. 
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— With weak unfteady ftep the fainting Maid 95 

Seeks the cold garden's folitary ihade, 

Sinks on the pillowy mofs her drooping head. 

And prints with lifelefs limhs her leafy l>ed. 

— On wings of Love her plighted Swain porfues, 

Sliades her from winds, and (helters her from dews, lOO 

Extends on tapering poles the canvas roof. 

Spreads o'er the draw-wove matt, the flaxen woof. 

Sweet buds and bloflbms on her bolder ftrows. 

And binds his kerchief round her adung brows ; 

Sooths wtdi foft kills, with tender accents charms, 105 

And clafps the bright infeAion in his arms. — 

With pale and languid fmiles the grateful Fair 

Applauds his virtues, and rewards his care ; 

Mourns with wet cheek her fair companions fled 

On timorous flep, or numbered with the dead; 1 10 

Calls to her bofom all its fcatterM rays, 

And pours on Thyrsi s the coUeSed blaze; 

Braves the chill night, carefling and carefs'd. 

And folds her Hero-lover to her breaft.f-^ 

Lefs bold, Leander at the dufky hour 115 

Eyed, as he fwam, the far love-lighted tower; 

Breaded widi druggling arms the toffing wave> 

And funk benighted in the watery grave. 

Lefs bold, Tobias claim'd the nuptial bed 

Where feven fond Lovers by a Fiend had bled ; 120 

And drove, inftrucSled by his Angel-Guide, 

The enamour'd Demon from the fatal bride. — 

— Sylphs I while your winnowing pinions fann'd the air. 

And (hed gay vifions o'er the fleeping pair; 

Love round their couch efFufed his rofy breath, * 125 

And with his keener arrows conquered Death. 

IV. I. " You charm'd, indulgent 5y//>^ J / their learned toil, 
And crown'd with fame your Torricell and Boyle ; 

TorriceJl and Boyle. 1. 128. The preifure of the atmofphere was diicovereA 
by Torricelli, a difciple of Galileo, who had previoufly found that the air 
had weight. Dr. Hook, and M. du Hamel, afcribe the invention of the air* 
pump to Mr. Boyle, who, however, confeiies he had fome hints conceriuDg 
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Taught with fwcet fmilcs„ rcfponfi?e to their prayer, 
The fpring and preffure of the viewlefs air. 13O 

-^How up cxhaufted tubes bright currents flow 
Of liquid {liver from the lake below, 

"Weigh the long column of the incumbent fkiesi 

And with the changeful moinent fill and rife« 

-~How, as in brazen pumps the piftons move, 13I 

The membrane-valve fuftains the weight above ; 

Stroke follows ftroke, the gelid vapour falls, 

And mifty dew-drops dim the cryiM walls; 

Rare and more rare escpands the fluid thin, 

And Silence dwells with Vacancy within.—^ 140 

So in the mighty Void with grim delight 

Primeval Sileace reign'd with ancient Night. 

«. ** Sylphs ! your foft voices, whifpering from the fld^s, 
Bade from low earth the bold Mokgolfier rife; 



itt conftfudion from de Cuerick. The racancy at tlie fummit of the hard' 
toietd* is termed the Torrieelfian Taoram, and the exhanfted receiyer of aa 
iMT-f ump, the Boylean vacuum^ m honoulr. of thefe two philofopheis. 

The mift and defcending dew which appear at firft exhaufting the received 
of an air-pump, are explained in the Phil. Tranf. vol. LXXVIII. from tht 
cold produced by tiie expanfioh of air. For a thenoometet' placed in the 
receiver, finki fome degrees,, and in a very little time ; as foon as a fufficient 
quantity of heat can be acquired from the furrounding bodies, the dew be-* 
comes again taken «pi See additional notes. No. Til. Mr. ^uffure ob«* 
icrved, on placing his hygrometer in a receiver ai an air-pump, that though, 
on beginning to exhauft it, the air became mifly, and parted with its moifturet 
yet the hair of has hygrometer contra<^ed,' and the inftrument pointed td 
greater drynefi* This unexpcAed occurrence is explained by M. Monge» 
(Annales de Chimie, Tom. V.) to depend on the want of the ufual prelTure 
of the atmofphere, to force the aqueous particles into the pores of the hair; 
and M. Saulfore fuppofes, that his veficular vapour requires more time to be 
xe-diflblTed, than is neceffary to dry the hair of his thermometer. ElTais fuf 
rHy g r om . p. ^26. But I fufpe<5fc there is a lefs hypothetical way of under- 
ftandlng tti when a colder body is brought into warm and moifE air, (as a 
bottle of fpring-water, for inftance,) a Seam is quickly colle&ed on its fur- 
fdxe : the contrary occurs "when a warmer body is brought into cold and 
damp air ; it continues free from dew fo long as it continues warm ; for it 
warms the atmofphere around it, and renders it capable of receiving, inftcad 
of parting with moiihire. The moment the air becomes rarefied in the rt* 
cerver of the air-pmnp, it becomes colder, as appeais by the thermometer, 
asd depolitB its vs^our ; but the hair of Mr. 8auflure*8 hygrometer \% now 
wanner than the air in which it is immerfed, and, in confequence, becomes 
dryer than before, by warming the air which immediately furrounds it, a part 
«f its moifiure evaporating along with its heat. 
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Outftretch'd his buoyant ball with airy fpring, 145 

And bore the Sage on levity of wing; — 

Where were ye, Sylphs ! when on the ethereal main 

Young RosiERE launch'd, and call'd your aid in vain? 

Fair mounts the light balloon, by Zephyr driven, 

Parts the thin clouds, and fails along the heaven ; 150 

Higher and yet higher the expanding bubble flies, 

Lights with quick flafh, and burfts amid the fkies.-^ 

Headlong He rufhes through die aflirighted Air 

With limbs diftorted, and dilhevePd hair, 

Whirls round and round, the flying croud alarms^ 155 

And Death receives him in his fable arms ! 

— Betrothed Beauty, bending o'er his bier. 

Breathes the loud fob, and (heds the incefl&nt tear; 

Purfues the fad proceffion, as it moves 

Through winding avenues and waving groves ; >i6o 

Hears the flow dirge amid the echoing ailes, 

And mingles with her fighs difcordant fmiles. 

Then with quick ftep advancing through the gloom^ 

^' I come !" (he cries, and leaps into his tomb. 

" Oh, fl:ay ! I follow thee to realms above !— 165 

" Oh, wait a moment for thy dying love ! — 

*' Thus, thus I clafp thee to my burfl:ing heart! — » 

" Clofe o'er us, holy Earth ! — We will not part!"* — 

So erft with melting wax and loofen'd Airings 

Sunk haplefs Icarus on unfaithful wings; 1 70 

His fcatter'd plumage danced upon the wave, 

And fon owing Mermaids deck'd his watery grave ; 

Toung Roftere tauncVd, 1. 148; M. Pilatre du Rofierc, widi a M. Re- 
main, rofe in a balloon from Boulogne, in June, 1785, and Sifter having 
been about a mile high for about half an hour, the balloon took fire, and 
the two adventurers were dafhed to pieces on their fall to the ground. Mr. 
Roflere was a phitofopher of great talents and ^a(5^ivity, joined with inch 
urbanity and elegance of manners, as conciliated the affetftions of his ac- 
quaintance, and rendered his misfortune univerfally lamented. Annual Re- 
gifter for 1784 and 1785, p. 329. 

♦ Mifs Sufan Dyer was engaged, in a few days, to marry M. Rofierc, 
who had promifed to quit fuch dangerous experiments in future: — ^flie was 
fpedfcatrefs of this fad accident, lingered fome months, and died from excels 
of grief. The Rev. Mr. Collier, Dean of Trinity College, in Cambridge* 
was well acquainted with this amiable young lady, and fuggefied the intxo- 
dudioo of her melancholy hiftory in this place. 
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O'er his pale corfe their pearly fea-ftowcrs (bed. 

And flrew'd widi crimfon mofs his marble bed ; 

Struck in their Coral towers the pauflng bell, 17^ 

And wide iii ocean toll'd his echoing knetl. 

V. " Sylphs ! yoUi retiring to fcquefter'd bowers, 
Where oft your Pjiu:$T'i*£Y woos your airy power $, 



And %dide in beean. 1. Z76. Deqf^r bo4ie8 propa^te vibranon or r^unj 
better than rarer onei; if two iloiMs be ftruck together under the ivater, they ^ 
may be heard a mile or two by any one whofe head is immerfed at that dif- 
tance, according to an experiment of Dr. Franklin. If the ear be applied to 
one end of a long beam of timber, the flroke of a pin at the other end be- 
comes fenfible; if a poker be fufpended in the middle of a garter, each end 
of which is preifed againft the ear, the leaft percuffions on the poker give 
great founds. And, I am informed, by laying the ear on the gioimd, the 
tread of a horfe may be discerned at a great diftance in the night. The 
organs of hearing belonging to fiih, are for this reafbn much lefs complicated 
than of quadrupeds, as the Buid they are immerfed in fo much better coa- 
veys Its vibrations. And, it is probable, that fome (bell-fifh which have 
twifted (hells, like the cochlea, and femicircular canals of the ears of men and 
quadrupeds, mav have no appropriated organ for perceiving the vibrationa 
of the element they live in, but may, by their fplral form, be, in a manner, 
all ear. 

Where •ft yaur Priijiley, 1. 17^. The fame af Dr. Prieftley is known in 
every part of the earth where fcience has penetrated. His various dlfcove- 
ries refpeding the analyfis of the atmofphere, and the produdion of a variety 
of new airs or gaffes, can only be clearly underftoo^l by reading his Experi.* 
ments on Airs, (3 vols, odavo. Johnfon. Xond.) The following gre amongft 
his many difcoveries. l. The difcovery of nitrous and dephlogifticated airs. 
A. Tlie exhibition of the acids and alkalies in the fotm of air. 3. Afcer- 
taining the purity of refpirable air by nlti^ous air. 4. The reftoratlon of 
vitiated air by vegetation. 5. The influence of light to enable vegetables 
to yield pure air. 6. The converfion, by means of light, of animal and ve- 
getable fubftances, that would othcrwlfe become putrid and ofTcnfive, into 
nouriihment of vegetables. 7. The ufe of refpiration by the blood parting 
with phlogifton, and imbibing dephloglAzcated air. 

The experiments here alluded to are, i. Concerning the produt^ion of 
nitrous gas from di&bhnng iron, and many other metals in nitrous acid, 
which, though firft >difcovered by Dr. Hales, (Static. Eff. vol* I. p. 224,) 
was fully inveftieated, and applied to the important purpofe of diftinguiih- 
i&g the parity of atsnofpheric air by Dr. PricfUey. When about two mea- 
fares of common air, and one of nitrous gas, are mixed together, a red effer- 
•veicence takes place, and the two airs occupy about onofourth lefs fpacc 
<han was prevtoufly occupied by the common air aloae. 

1. Concerning the green fubftance which grows at the bottom pf refer- 
4Poirs of water, which Dr. Prieftley difcovered to yield much pur^ air when 
the fun flione on It. His method of colleAing this air is by placing over 
the green fubilance, which he believes to be a vegetable of the genus con- 
fcr^ra, an imrvrted beU-glai« previoufly filled with water, whlf:h Aibfides as 
the air arifes; it has fiwce ^€n fQund that all vegetables give -up pure air 

Part 1. P 
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On noifelefs ftep or quivering pinion glide, 

As fits die Sage with Science by his fide ; l8o 

To his charm'd eye in gay undrefs appear. 

Or pour your fecrets on his raptured ear. 

How nitrous Gas from iron ingots driven 

Drinks with red lips the pureft breath of heaven; 

How, while Conferva, from its tender hair, 185 

Gives in bright bubbles empyrean air, 

The cryflal floods phlogiftic ores calcine. 

And the pure Ether marries with the MiN£« 

" So in Sicilia*s ever-blooming fhade. 
When playful Proserpine from Ceres ftrayM, 190 

Led with unwary ftep her viigin trains 
O'er Etna's fteeps, and Enna's golden plains ; 
Piuck'd with fair hand the filver-bloflbmM bower. 
And purpled mead, — herfelf a fairer flower; 
Sudden, unfecn amid the twilight glade, 195 

Ru.fh'd gloomy Dis, and feized the trembling maid. — 
Her ftarting damfels fprung from moflTy feats, 
Dropp'd from their gauzy laps the gathered fweets. 
Clung round the ftruggling Nymph, with piercing cries, 
Purfued the chariot, and invok'd the fldes ; — 2OO 

from tlielr leaves, when the fun fhines upon them, httt not in tke iiig;ht, 
Tvhlch may be owing to the fleep of the plant. 

3. The third refers to the great quantity of pure air contained in the cal- 
ces of metals. The calces were long known to weigh much more than the 
metallic bodies before calcination, infomuch that 100 pounds of lead will 
produce iia pounds of niiniimi; the ore of manganefe, which is always 
found near the furface of the earth, is replete with pure air, which is now 
ufed for the purpofe of bleaching. Other metals, when ezpofed to the 
atmofphere, attra(% the pure air from it, and become calces by its combinsr 
tion, as zink, lead, iron; and increafe in weight in proportion to the air 
which they imbibe. 

JVhgn playful Proferpine. 1. 190. The fable of Proferpinc's being (eixed 
by Pluto as {he was gathering flowers, is explained by Lord Bacon to iignifjr 
the combination or marriage of ethereal fpirit with earthly materials. Ba- 
con *s Works, vol. V. p. 470. edit. 4to. Lond. 1 7 78. This allufion is ftill 
more curioufly exa<%, from the late difcovery of pure air being given up from 
vegetables, and that then, in its unmixed ftate, it more readily combines 
with metallic or inflanmiable bodies. From thefe fables, which were pro- 
bably taken from ancient hieroglyphics, there is frequently reafon to believe, 
that the Egyptians polTelTed much chemical knowledge, which, for want of 
alphabetical writing, periihed with their philofophers. 
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Pleafed as he grafps her in his iron arms, 

Frights with foft fighs, with tender words alarms, 

The wheels defcending roll'd in fmoky rings, 

Infernal Cupids flappM their demon wings ; 

Eaith with deep yawn received the Fair, amaz'd, 205 

And far in Night celeilial Beauty blaz'd. 

VI. " Led by the Sage, lo ! Britain's fons (hall guide 
Huge Sea-Balioifis beneath the tofiing tide; 
The diving caftles, roof *d with fpheric glafs, 
Ribb'd with Arong oak, and barr'd with bolts of brafs/ 210 
Buoy'd with pure air (hall endlefs tracks purfue. 
And Priestley's hand the vital flood renew. — 
Then fhall Britannia rule the wealthy lealms, 
Which Ocean's wide infatiate wave overwhelms j 
Confine in netted bowers his fcaly flocks, 215 

Part his blue plains, and people all his rocks. 
Deep, in warm waves beneath the Line that roll. 
Beneath the fliadowy ice-ifles of the Pole, 
Onwatd, through bright meandering vales, afar. 
Obedient Sharks ^all trail her fcepcred car, 22Q 

With harnefs'd necks the pearly flood difturb. 
Stretch the filk rein, and champ the filver curb ; 

Lid By tbi Sage, 1. aoT. Dr. Prieftley"« difcovcry of the produ^ion of 
pure air from fuch vaFiety of fubftances will prpbaUy loon be applied to 
the improvement of the diring-bell, as the fubftances whic^ contain vital 
air in immenfe quantities are of little value, as manganefe and minium. 
See additional notes, No. XXXIII. In every hundred weight of minium 
«there is combined about twelve pounds of pur^ air; now, as fixty pounds of 
water are about a cubic foot, and as air is eight hundred times lighter than 
water, five hundred weight of minium will produce eight hundred cubic 
feet of air, or about fix thoufand gallons. Now, as this is at leaft thrice 
as pure as atmofpheric air, a* gallon of it may be fuppofed to ferve for 
three minutes refpiration for one man. At prefent the air can not be 
fet at liberty from minium, by vitriolic acid, without the application of 
fome heat; this is, however, very likely (bon to be diicovered, and will 
then enable adventurers to journey beneath the ocean in large inverted 
flilps, or diving balloons. 

Mr. Boyle relates, that Cornelius Drebelle contrived not only a veflel to 
.be rowed under water, but alfo a liquor to be carried in that veifel which 
would fupply the want of freih air. The veffel was made by order cS. 
James I. and carried twelve rowers befides pafleogers. It was tried in the 
river Thames, and one of the perfons who was in that fubmarine voyage^ 
told the particulars of the experiments to a perfon who related th^m to Mr. 
Boyle. Annual Regifter for 1774, p. 248. 
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Pleafed round her triumph wondering Tritons f^yf 

And Sea-maids hail her on the watery way. 

— Oft (hall (he weep beneath the crydal ^arcs . tt^ 

O'er (hipwreck'd lovers weltering in their graves; 

Mindinor in death the Brave and Good behold 

With Haves to glory, and with flaves to gold ; 

Shrin'd in the deep (hall Day and Spalding mourn. 

Each in his treacherous bell, fepulchral um ! — 930 

Oft o'er thy lovely daughters, haplefs Piercb ! • 

Her fighs (hall breathe, her forrows dew their hcarfc,-*^ 

With brow uptum'd to Heaven, " ff^e will not part f^^ 

He cried, and clafp'd them to his aching heart.*— 

— DalliM in dread coiiflid on the rocky grounds, 335 

Cra{h the (hock'd mafls, the daggering wreck rebounds ; 

Through gaping feams the rufliing deluge fwiitis, 

Chills their pale bofoms, bathes their (hudderii^ limbst * 

Climbs their white flioulders, buoys their ftreami^ hair» 

And the lad fea-fhriek bellows m the nir, — 949. 



Day and Spalding mourn, L 7,%^, Mr. Day pcriflied in a ditiag-beU, ot 
diving-boat, of his own conftrudion, at Plymouth, in June, X774, in whkh 
he was to have continued, for a wager, twelve hours, tme hundred fetftdecp 
in water, and probably periihed from his not pofTeffini^ aU the hydi^flii c 
knowledge that was neceflary. See note on Ulva, voL II. oi this work. 
See Annual Regiller for 1 7 74, p. "»45. 

Mr. Spalding was profeffionally ingenious in the art of cdn fli t i fting aid 
managing the diving-bell, and had pracftifed the bufinefe many years with 
fnccefii. He went down, accompanied by one of his young men, twice, t* 
view the wreck of the Imperial Eafi-Indiaman, at the Kifh bank, in farebsd. 
On descending the third time, in June, 1783, they remained abmit an hour 
under water, and had two barrels of air fent down to them; bat, on the fig* 
nals from below not being again repeated, after a certain time, tiny were 
drawn up by their afli (hints, and both found dead in tiie bell. Annual Re* 
giftcr for 1783, p. 206. Thefe two unhappy events may, for a time, cbeok 
the ardor of adventurers in tiaverQng the bottom of the ocean; but, it it 
probable, in another half century it may be fafer to travel nnder the locen 
than over it, fmce Dr. PrieiUey*« difcovery of procuring pure ak -in iiKh 
|;reat abundance from the calces of metak. 

Haphff Pitrce! 1. 231. The Halfew^ell, -Eaft-Indiaman, outwazti hrand, 
was wrecked off Seacomb, in the Ifle of Purbec, on the 6th of Janvary^ 
I /86, when Capt. Pierce, the commander, with two young ladies, his daughp 
ters, and the grcatefb part of the crew and paffcngers, perifhed in the fea. 
Some of the officers, and about feventy feamen, efcaped with great difficulty 
rni the rocks : but Capt. Pierce, finding it was impoffible to lave the Jives of 
the young lauies, rcfufed to quit the ihip, and pexiUicd with them. . 
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Each with loud fobs her tender fire carefs'd, 
And gafping ftrain'd him clofer to her breaft !-t- 
— Stretch'd on one bier they flecp beneath the brine, 
And their white bones with ivory arms intwihe I 

VIL ** Sylphs of nice ear ! with beating wings ym guide 
The fine vibrations of the aerial tide ; 246 

Join in fweet cadences the meafured words. 
Or ilretch and modulate the trembling cords. 
You ftrung to melody the Grecian lyre, 
Breath^ the rapt fong, and fan'd the thought of fire, a jo 
Or brought in combinations, deep and clear, 
Immortal harmony to Handel's ear. — 
You with foft breath attune the vernal gale, 
When breezy evening broods the liftening vale ; 
Or wake the loud tumultuous founds, that dwdl 255 

In Echo's many-toned diurnal fliell. 
You melt in dulcet chords, when Zephyr rings 
The Eolian Harp, and mingle all its firings ; 
Or trill in air the foft fymphonious chime. 
When rapt Cecilia lifts her eye fublime, a6o 

Swell, as fhe breathes, her bofom's rifing fnow. 
O'er her white teeth in tuneful accents flow, 
Through her fair lips on whifpering pinions move, 
And form die tender fighs, diat kin(Se love ! 

** So playful Love on Ida's flowery fides 265 

With ribbon-rein the indignant Lion guides ; 
Pleafed on his brinded back the lyre he rings. 
And (hakes delirious rapture from the ftrings ; 
Slow as the paufing Monarch ftalks along, 
Sheaths his retra^ile claws, and drinks the fong; 976 

Soft Nymphs on timid ftep the triumph view. 
And liflening Fawns with beating hoofs purfue; 
With pointed ears the alarmed foreft ftarts, 
And Love and Mufic foften favage hearts. 



IndigHOfit Liw fuidn, \. ^66. Defcribed from an ancient gem, expreffive 
■f the comlwied power 9f love Mid mmik, in the Muleiim iF^rent. 



{ 
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VIII. *' Sylphs / your bold hofts, when IJeaven with jnftke 
dread ayj 

Calls the red temped round the guilty head. 
Fierce at his nod aflume vindictive forms. 
And launch from airy cars the vol lied ftorms. — 
From Aibur's vales when proud Senacherib trod^ 
Pour'd his fwoln hean, defied die living God, aSb 

Urg'd with inceflant fhouts his glittering powers. 
And JuDAH (hook through all her mafly towers; 
Round her fad altars prefs'd the proftrate crowd, 
HoAs beat their breafts, and fuppliant chiefbins bow*d; 
Loud (hrieks of matrons thriU'J the troubled air, tig 

And trembling virgins rent their fcatter'd hair ; 
High in the midft the kneeling King adored. 
Spread the blafpheming fcroll before the Lord, 
Kaifed his pale hands, and breathed his paufing flghs. 
And fixed on Heaven his dim imploring eyes, — 290 

** Oh! Mighty God ! amidft ihy Seraph-throng 
«* Who fit'ft fublime, the Judge of Right and Wrong; 
** Thine the wide earth, bright fun, and ftarry zone, 
♦* That twinkling journey round thy golden throne; 
** Thine is the cryftal fource of life and light, 395 

" And thine the realms of Death's eternal night. 
•* Oh ! bend thine ear, thy gracious eye incline, 
•* Lo ! Aftiur's King blafphemes thy holy fhrine, 
** Infults our ofierings, and derides our vows, — 
** Oh ! (Irike the diadem from his impious brows, 300 

** Tear from his murderous hand the bloody rod, 
" Ami teach the trembling nations. Thou art God !" 
— Sylphs/ in what dread array witK. pennons broad 
Onward ye floated o'er the ethereal road, 
Caird each dank fleam the reeking marfh exhales, . 305 
Contagious vapours, and volcanic gales, 

Folcanic gales, 1. 306. The pefUlential winds of the eaft are defaibed \tf 
Tarious authors under various denominations, as harmattan, famiel, iamiuni, 
fyrocca, kanifin, feravanfum. M. de Beauchamp defcribes a remaiiiable 
fouth wind in the defer ts about Bagdad, called feravanfum, or poifon wind; 
it burns the face, impedes rcfpiration, ftrips the trees of their leaves, and 
is faid to pafs on in a ftraight line, and often kills people in fix hours. P* 
Cotte fur la Meteorol. Anal)'tical Review for February, 1790. M. Vol- 
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Gave the fofc South with poifonoas breadi to blow. 
And rolFd the dreadful whirlwind on the foe ! 
Hark ! o'er the camp the venom'd tempeft fings^ 
' Man falls on Man, on buckler buckler rings; 310 

Groan anfwers groan, to anguifh anguifh yields. 
And Death's loud accents fhake the tented fields! 
— High rears the Fiend his grinning jaws, and wide 
Spans the pale nations with coloflal ftride^ 
Waves his broad falchion with uplifted han4» JI5 

And his yaft fhadow darkens all the land. 

« 

IX. I. " Ethereal Cohorts ! Eflcnces of Air ! 
Make the green children of the Spring your care ! 
Oh, Sylphs t difclofe in this inquiring age 
One golden fecrtt to fome favour'd fage; 320 

Grant the charm'd talifman, die chain, that binds^ 
Or guides the changeful pinions of the winds ! 

ney fays, the hot wind, or nunfin, feems to blow at the feafon when the 
lands of the deferts are the hotteft ; the air is then filled with an extremely 
iiibtle diift. Vol. I. p. 61. Thefe winds blow in all diredlions from the de- 
ierts; in Egypt the moft violent proceed from the S. S. W. at Mecca, from 
die £. at Surat, from the N. at Baffora, from the N. W. at Bagdad, from 
the W. and in Syria, from the S. £. 

Qn the fouth of Syria, he adds, where the Jordan flows, is a country of 
"volcanos; and it is obferved, that the earthquakes in Syria happen after their 
rainy feafon, which is alfo conformable to a fimilar obfervation made by Dr. 
Shaw, in Barbary. Travels in Egypt, vol. I. p. 303. 

Thefe winds feem all to be of volcanic origin, as before mentioned, with 
this difference, that the fimoom is attended with a flream of ele^ric matter; 
they feem to be in confequence of earthquakes caufed by themonfoon floods, 
^prhich fall on valcanic fires in Syria, at the fame time that they inundate 
the Nile. 

Om golden feeret. 1. 320. The fuddennefs of the change of the wind froni 
K. E. to S. W. feems to ihew that it depends on fome minute chemical caufe* 
which, if it was difcovered, might probably, like other chemical caufes, be 
governed by human agency, fuch as blowing up rocks by gun-powder, or 
cxtra<fting Uie lightning from the clouds. If this could be accompliflied; it 
would be the mofl happy difcovery that ever has happened in thefe northern 
latitudes, fince in this country the N. £. winds bring froffc, and the S W. 
ones are attended with warmth and moiflure ; if the inferior currents of air 
could be kept perpetually from the S. W. fuppHed by new productions of air 
at the line, or by fuperior currents flowing in a contrary dire(5bion, the ve- 
getation of this country would be doubled, as in the moift vallies of Africa, 
which know no frof^; the number of its inhabitants would be increafed, and 
their lives prolonged; as great abundance of the aged and infirm of mankind, 
ai well as ;nany birds and animals, aie deilroyed by fevere continued frof!s 
in thi9 climate. 



i li BOTANIC GARDEN. PAmt t 

— No more (hall hoary Boreas, iflbing fordi 

With Eurus, lead die tempefts of the Nordi; 

Rime the pale Dawn, or veil'd in flaky HiowefB yi$ 

Chill the fweet bofoms of the (miling Hours. 

By whifperiiig Aufter waked Ihali Zephyr rife, 

iVfeet with foft kifs, and mingle in the ikies» 

Fan the gay floret, bend the yellow car, 

And rock the uncurtain'd cradle of the year; 3J0 

Autumn and Spring in lively union blend. 

And from the fls.ies the golden Age deicend. 

a. ** Caftled on ice, beneath the circling Bear, 
A vafl Camelion drinks and vomits air: 
O'er twelve degrees his ribs gigantic bend, jjj 

And many a league his gafping jaws extend ; 
Half-fi(h, beneadi, his fcaly volutes fpread, 
And vegetable plumage crefls his head ; 
Huge fields of air his wrinkled flcin receives, 
From panting gills, wide lungs, and waving leaves ; 340 

Then with dread throes fubfides his bloated form. 
His ftiriek the thunder, and his figh the florm« 
Oft high in heaven the biffing Demon wins 
His towering courfe, upborne on winnowing fins; 
Steers with expanded eye and gaping mouth, ^45 

His mafs enormous to the affiighted South ; 
Spreads o'er the fhuddering Line his fhadowy limbs. 
And Froft and Famine follow as be fwiois. — 
Sylphs ! round his cloud-built couch your bands array, 
And mould the Monfter to your gentle fway; J50 

Charm with foft tones, with tender touches check, 
Bend to your golden yoke his willing neck. 
With lllver curb his yielding teeth reftrain. 
And give to Kirwan's hand the filken rein. 



A vajl Camelion. 1. 3,*) 4. See additional notes, No. XXXITI. dh the de- 
ftruiSdlon and re-produd;ion of the atmofphere. 

To Kirioans band. 1. 354. Mr. Kirwan has publiihed a valuable treatift 
on the temperature of climates, as a ftep towards inveAigating the theory of 
the winds, and has fince written fome ingenious papers on thisfubje<ft, iuthQ 
Tranfadions of the Royal Irifh Society. 
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-^Pleafed fhall the Sage, the dragon-wings betwe^, 355 

fiend o'er difcordant climes his eye ferene> 

With Lapland breetes cool Arabian vales^ 

And call to Hindoflan antarctic gales. 

Adorn with wreathed ears Kampfchatca^s bfoMrs^ 

And fcatter rofe^ on Zealandic fnows^ 360 

Earth's wondering Zones the genial feafons ihare^ 

And nations hail him ♦* Manor ch of the AirJ* 

X. 1. " Sylphs ! as you hover on ethereal wing^ 
firood the green children of parturient Spring ! — 
Where in their burfting cells nty Embryons reft^ j;^^ 

I charge you, guard the regetable neft ; 
Count with nice eye the myriad Seeds^ that fweli 
Each vaulted womb of hufk, or pod, or fliell ; 
Feed with fweet juices, clothe with downy hair^ 
Or hang, inflirined, their little orbs in ain 370 



« 



^i 



So, late defcry*d by Herschel^s piercing fightj 
Hang the bright fquadrons of the twinkling Night; 
Ten thoufand marfhal*d ftars, a filver zone, 
Effiife their blended luftres round her throne ; 
Suns call to funs, in lucid clouds confpire, 3^7 j 

And light exterior &ies with golden fire ; 

*rbe myriad feeds, 1. 367. Nattire would feem to have been woriderfulljf 
|>rodigal in the feeds of vegetables, and the fpawn of fifh ; ahnoft any one 
^laJDt, if all its feeds fhonld grow to maturity, would, in a few years, alone 
^ople the terreftrial globe. Mr. Ray afferts that loiT, feeds of tobacco 
tireighed only one grain, and that from one tobacco plant the feeds thus cal** 
tulated amounted to 360,000. The feeds of the ferns are by him fuppofed 
to exceed a million on a leaf. As the works of nature are governed by ge^ 
Bcral laws, this exuberant re-produ6tion prevents the accidental extin(5lion 
of the fpecies, at the fame tkxie that they ferve for food for the higher orders 
of animation* 

Every feed poCTeifes-a rcfcrvoii* of nutriment defigned for the growth of 
the future plant ; this confifts of flarch, mucilage, or oil, within the coat of 
the feed, or of fugar and fub-acid pulp in the fruit, which belongs to it. 

For the prefervation of the immature feed, nature has ufed many ingeni- 
ous methods; fome are wrapped in down, as the feeds of the rofe, bean, and 
cotton<piant ; others are fufpended in a large aii^-vefTel^ as thofe of the blad-* 
der'dena, itaphylaea, and pea. 

And light ^Ktirior, 1. 376. I fufpe^ this Khc is from Dwight*8 Conqueft 
of Canaan, a poem written by a Very 76Ung ttiau, and whidi contains much 
fine verfification. 

Part 1. , Q ^P 
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Refidlefs rolls the illimitable fphere. 

And one great circle forms the unmeafured year. . 

— Roll on, yc Stars ! exult in youthful prime, 

Mark with bright curves the printiefs fteps of Time ; 380 

Near and more near your beamy cars approach. 

And lefTening orbs on leflening orbs encroach ;— - 

Flowers of die Iky ! ye too to age muft yields 

Frail as your filken fillers of the field I 

Star after liar from Heaven's high arch (hall rufli, 385 

Suns fink on funs, and fyflems fyflems crufh^ 

Headlong, extindl, to* one dark centre fall. 

And Death, and Night, and Chaos mingle all ! 

— Till o'er the wreck, emerging from the ftorm^ 

Immortal Nature lifts her changeful foi*m, 390 

Mounts from her funeral pyre on wings of flame, 

And foars and fhines, another and the fame. 

2. " Lo ! on each Seed within its flender rind 
Life's golden threads in endlefs circles wind ; 
Maze within maze the lucid webs are roU'd, 355 

And, as they burft, the living flame unfold. 



Near and more near. 1. 381. From the vacant fpaces in fome parts of ^t 
heavens, and the correfpondcnt dufters of ftars in their vicinity, Mr. Her- 
fchel concludes that the nebulae, or conftellations of fixed ftars, are approach* 
ingr each other, and muft finally coalefce in one mafs. Phil. TranC vol. 
LXXV. 

Till o^er the ivreck. 1. 389. The ftory of the phenix rifihg from its own 
alhes, with a twinkling ftar upon its head, feems to have been an ancient 
hieroglyphic emblem of the deftruAion and refufcitation of all things. 

There is a figure of the great Platonic year, with a phenix on his hand, 
on the reverfe of a medal of Adrian. Spence's Polym. p. 189. 

Maze •tvitbin maze. \. 395. The elegant appearance, on difle^on, of the 
young tulip in the bulb, was firft obferved by Mariotte, and is mentioned 
in the note on tulipa, in vol. II. and was afterwards noticed by Du HameL 
Acad. Scicn. Lewenhoeck affures us, that in the bud of a currant-tree he 
could not only difcovcr the ligneous part, but even the berries themfelves^ 
appearing like fmall grapes. Chamb. Didt. art. Bud. Mr. Baker fays he 
difte<S):ed a feed of trembling grafs in which a perfed: plant appeared, with 
its root fending forth two branches, from each of which feveral leaves^ 
or blades of grafs, proceeded. Microfc. vol. I. p. 252. Mr. Bonnet &w 
four generations of fuccefiivc plants in the bulb of a hyacinth. Bonnet Corp* 
Organ, vol. I. p. 103. Haller*s Phyfiol. Vol. I. p. 91. In the terminal 
bud of a horfe-chelhut the new flower may be feen by the naked eye, co-- 
vered with a mucilaginous down, and the fame in the bulb of a nardiTus^ 
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The pulpy acorn, ere it fwells, contains 

The Oak's vaft branches in its milky veins : 

Each ravel'd bud, fine film, and fibre-line 

Traced with nice pencil on the fmall defign. . 400' 

The young Narciflus, in its bulb comprefs'd, 

Cradles a fecond neftling on its breaft ; 

In whofe fine arms a younger embryofi lies, 

Folds its thin leaves, and (huts its fioret-eyes ; 

Grain within grain fucceffive harvefts dweU, 405 

And boundlefs forefts flumber in a fhell. 

— So yon grey precipice, and ivy*d towers, 

Long winding meads, and intermingled bowers, 

Green files of poplars, o*er the lake that bow. 

And glimmering wheel, which rolls and foams below, 410 

In one bright point with nice diftind^ion lie . 

Planned on the moving tablet of the eye. 

'. — So, fold on fold. Earth's wavy plains extend, 

And, fphere in fphere, its hidden ftrala bend ; — 

Incumbent Spring her beamy plumes expands 415 

O'er reftl^fs oceans, and impatient lands. 

With genial luftres warms the mighty ball, 

And the Great Seed evolves, difclofing All; 

Life buds or breathes from Indus to the Poles, 

And the vaft furface kindles as it rolls ! 420 

as I this morning obfenred in feveral of them fent me by Mifs , for 

that purpofe. Sept. i6. 

Mr. Ferber fpeaks of the pleafure he received in obfenring in the buds 
of hcpatica and pedicularis hirfuta, yet lying hid in the earth, and in the 
germs of the fhrub daphne mezereon, and at the bafe of ofmunda lunaria, a 
perfeift pjant of the future year, difcemible in all its parts a year before it 
comes forth; and in the feeds of nymphea nelumbo, the leaves of the plant 
were fcen io diftiniSly that the author found out by them what plant the 
feeds belonged to. The fame of the feeds of the tulip-tree, or liriodendron 
tulipifemm. Amaen. Acad. vol. VI. 

And the great feed. 1. 418. Alluding to the "Tr^oTov uov^ or firft great egg 
of the ancient philoibphy; it had a fi^rpent wrapped round it, emblematical 
of divine wifdom; an image of it was afterwards prefcrved, and worihipped 
in the temple of Diofcuri, and fuppofed to reprefent the tgg of Leda. See 
a print of it in Bryant*.s Mythology. It was faid to have been broken by 
the horns of the celeftial bull; that is, it- was hatched by the warmth of the 
^ring. See note on Canto 1. 1. 413. 

And the vaji furface, 1. 420. L'Organization, 'le fentiment, le movement 
^ntane, la vie, n'cxiilent qu'il la iurface de ki terre, et dans le lieux ex« 
poiJet a la lumiere. Traite de Chymie par M. Lavoiiier, Tom. I. p. 90a< 




ii6 BOTANIC GARDEN- Pait L 

3. " Come, yefoft Sylphs I who fport on Latian bad. 
Come, fweet-lip'd Zephyr, and Favonius bland! 
Teach the fine Seed^ inftinft with life, to fhooC 
On Earth's cold bofom its defccnding root; 
With Pith elaftic ftretch its rifing ftem, 42^ 

Part the twin Lobes, expand the throbbing Gem ; 
Clafp in your airy arms the afpiring Plume, 
Fan with your balmy breath its kindling bloomt 
Each widening fcale and burfting film unfold. 
Swell the green cup, and tint the flower with gold; 430 

While in bright veins the filvery Sap afcends. 
And refluent blood in milky eddies bends ; 
While, fpread in air, die leaves refpiring play^» 
Or drink the golden quinteflence of day. 

Teaeb the fine feed, 1. 423. The feeds, in their natural fttte, fall on tKt 
furface of the earth, and, hating abforbed fome moiftnre, the root ihoota 
itfelf downwards into the earth, and the plunne rifcs in air. Thus each en- 
4eavouring to feek its proper pabulum, diredied by a vegetable irntahilit}i 
iimilar to that of the laAeal fyftem, and to the lungs in animals. 

The pith feems to pufh up or elongate the bud by its elafticity, like tk# 
pith in the callow quills of birds. This meduUa Linnxns believes to confifl 
of a bundle of fibres, which, diverging, breaks through the bark, yet gelan 
tinous, producing the buds. 

The lobes are reiervoirs of prepared nutriment for the young feed, whid^ 
Is abforbed by its placental veflels, and converted into fugar, tiU it has pene<r 
trated with its roots far enough into the earth to extrad fnfficient moifture, 
and has acquired leaves to convert it into nourifhrnent. In ibme planti thelei 
lobes rife from the earth, and fupply the place of leaves, as in kidney-beans, 
cucumbers; and hence feem to A^rve both as a placenta to the fcetus, an«L 
lungs to the young plant. During the procefs of germination, the ftarch 
of the feed is converted into fugar, as is ieen in the procefs of malting barley, 
for the purpofe of brewing. And is, on this account, very fimilar to the. 
digeftion of food in the ftomachs of animals, which converts all their ali- 
ment into a chyle, which confiils of mucilage, oil, and fugar: the placenta* 
tion of buds will be fpoken of hereafter. 

The fd'oery fap, 1. 43X. Sec additional notes. No. XXXV. 

And refiuent blood, 1. 432. See additional notes. No. XXXVI. 

The leaves refpiring play, 1. 433. See additional notes. No. XXXVIl. 

Or drink the golden, \. 434. Linnaeus, having obferved the great influence 
of light on vegetation, imagined that the, leaves of plants inhaled ele^bic 
matter from the light with their upper furface. (Syftem of Vegetables 
tranilated, p. 8.) 

The effect of light on plants occafions the atSlions of the vegetable mofclee 
of their leaf-ftalks, which turn the upper fide of the leaf to the light, and 
which open their calyxes and corols, according to the experiments of Abbe 
Telfier, who expofed variety of plants, in a cavern, to different quantities c^ 
light. Hift. de L*Academie Royal. Ann. 1783. The fleep or vigilance 
of {Jants feems owing to the prcfence or abfence of this itimidiis. See note- 
on Mimofa, Part II, 
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■ — So from his (hell on Delta's (hower-lefs iflc 435 

Burfts into life the Monfter of the Nile; 

Firft in tranflucent lymph with cobweb-threads 

The Brain's fine floating tifliie fwells, and fpreads ; 

Nerve after nerve the gliftening fpine defconds. 

The red Heart dances, the Aorta bends ; , 440 

Through each new gland the purple current glides. 

New Veins meandering drink the refluent tides; 

Edge o'er edge expands the hardening fcale, 

.And fheaths his flimy fkin in filver mail. 

» — Erewhile, emerging from the brooding fand, 445 

With Tyger-paw He prints the brinelefs ftrand, 

High on the flood vnth fpeckled bofom fwims, 

Helm'd with broad tail, and oar'd widi giant limbs ; 

JRolls his fierce eye-balls, clafps his iron claws, 

^\nd champs with gnafhing teeth his mafTy jaws ; 450 

Old Nilus iighs along his cane-crown'd fhores, 

And fwarthy Memphis trembles and adores. 

XI. " Come, yt foft Sylphs ! who fen the Paphian groves^ 
And bear on fportive wings the callow Loves ; 
Call with fweet whifper, in each gale that blows, 455 

The flumbering Snow-drop from her long repofe ; 
Charm the pale Primrofe from her clay-cold bed, 
Unveil th(? bafhful Violet's tremulous head ; 
While from her bud the playful Tulip breaks, 
And young Carnations peep with blufhing cheeks ; 46a 

Bid the clofed Corol from iio£lurnal cold 
Curtain'd with filk the virgin Stigma foM, 
Shake into view}efs air the morning dews. 
And wave in light its iridefcent hues. 

So (hall from high the burfting Anther truft 465 

To the mild breezes the prolific duft ; 
Or bow his wax^n head with graceful pride. 
Watch the firil blufhes of his waking bride, 
Give to her hand the honey'd cup, or fip 
Celeftial nedlar from her fweeter lip ; 470 

Hmey'd cup, 1. 469. The ne<5^ary, or honey-gland, fiippliet flood to thf 
^^Cet9]i>le mkft and femsiks, which, like moth* and butterflies, Uve on th« 
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Hang in foft raptures o'er the yielding Fair, 

Love out his hour, and leave his life in air. 

So in his fiiken fepulchre the Worm, 

Warm'd wiih new life, unfolds his larva-form; 

Erewhile aloft in wanton circles moves, 4^5 

And woos on Hymen-wings his velvet loves. 

XII. I. "If prouder hranches with exuberance rude 
Point their green gems, their barren (hoots protrude ; 
Wound them, ye Sylphs / with little knives, or bind 
A wiry ringlet round the fwelling rind ; . 480 



honey thus produced for them, till they have propagated their fpeci^ mi 
depoHted their cggfs, and then die; as explained in additional note, Hfo, 
XXXIX. The tops of the (lamens, or anthers, arc covered with WM, ti 
ptote(5b the prolific duft from the injury of fhowers and dews, to whidiit 
k impervious. 

Love out b}s tour. 1. 47a. The vegetable paffion of love is ag^reeaUf 
feen in the flower of the parnaflia, in which the males ahemately appmck ' 
and recede from the female, and in the flower of nigella, or devil in tlK 
buih, in which the tall females bend down to their dwarf hufbands. BotI 
YfM this morning furprifed to obferve, amongfl Sir Brooke Boothby's valiii' 
Me colledion of plants at Afhboum, the manifeil adultery of feveral femikf 
of the plant Collinfonia, who had bent themfelves into conta<% with the" 
tnales of other flowers of the fame plant in their vicinity, neglectful of tbeS 
own. Sept. 16. See additional notes. No. XXXVIII. 

Unfolds hts liirva-form. 1. 474. The flower burfls forth from its larva, tbe 
herb, naked and perfe<ft like a butterfly from its chryfalis; winged wxthiti 
corol; wing-flieathed by its calyx; confifting alone of the organs of repn>» 
du(^ion. The males, or flamcns, have their anthers replete with a prolific 
powder, containing the vivifying fovilla ; in the females, or piflils, exifts the 
©vary, terminated by the tubular ftigma. When the anthers burft and fhed . 
their bags of duft, the male fovilla is received by the prolific lymph of the 
iligma, and produces the feed or egg, which is nourifhed in the ovary. Sys- 
tem of Vegetables, tranflatcd from Linnaeus by the Lichfield Society, p. 10. 

Wound them, ye Sylphs. 1. 479. Mr. Whitmill advlfcd to bind fomc of 
the moft vigorous ftioots with ftrong wire, and even fome of the large roots; 
^nd Mr. Warner cuts what he calls a wild worm about the body of the tree, 
or fcores the bark quite to the wood, like a fcrew, wnth a fliarp knife* 
Bradley on Gardening, vol. II. p. 15$. Mr. Fitzgerald produced flowen 
and fruit on wall-tree? by cutting off" a part of the bark, PhiL Tranf. Ann. 
1 761. M. Buffbn produced the fame effect by a ftraigfct bandage put round 
a branch, A&.. Paris, Ann. 1 738, and concludes that an ingrafted branch 
bears better from its vcflels beiug comprefled by tiie callus. 

A complete cylinder of the bark, about an inch in height, was cut off 
from the branch of a pear-tree, againft a wall, in Mr. Howard's garden, at 
Uchfield, about five years ago; the circumcifed part is now not above half 
the diameter of the branch above and below it, yet this branch has been 
full of fruit every year fin^e, when the other branches of the tree bore only 
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ifeA with chiffel fine the root below, 
)r bend to -earth the inhofpitable bough. 
o fhall each Grerm with new prolific power 
}elay the leaf-bud, and expand the flower ; 



•aringly. I lately obierved that tKe leaves of this wounded branch werd 
nailer and paler, and the fruit leis in fize, and ripened fooner than on the 
ther parts of the tree. Another branch has the l^irk taken off not quite all 
rand, with much the fame effe<9:. 

The theory of Ihis burious vegetable fa(% has been efteemed difficult, but 
;ceives great light from the foregoing account of the individuality of buds. 
i flower-bud dies, when it has perfe^ed its feed, like an annual plant, and 
£iice requires no place on the bark for new roots to pafs downwards; but, 
in the contrary, leaf-buds, as they advance into ihoots, form new buds in 
hf axilla of every leaf, which new buds require new roots to pafs down the 
ink, Mid thus thicken as well as elongate the branch: now, if a wire or 
Itii^ be tied r<rund the bark, many of thefe new roots cannot defcend, and 
Aence more of the buds wiU be converted into flower-lMids. 

It is cuftoniary to debar k oak-trees in the fpring, which are intended to 
•e felled in the enfuing autumn, becaufe the oark comes off eafier at thii 
ftafon, and the fap-wood, or alburnum, is. believed to become harder and 
•Mwe durable, if the tree remains till the end of fununer. The trees, thus 
ftrbped of their bark, put forth ihoots as ufual, with acorns, on the 6th, 7th, 
■Bd 8th joint, like vines; but in the branches I examined, the joints of the 
^elMU'ked trees were much ihorter than thofe of other oak-trees; the acorns 
Vkk more numerous ; and no new buds were produced above the joints 
%nidb bore acorns. From hence it appears that the branches of debarked 
tMk>trees produce fewer leaf-buds, and more flower-buds, which laft circum- 
BsKe, I fuppofe, mud depend on their being fooner or later debarked in the 
^Pcmal months. And, fecondly, that the new buds of debarked oak-trees 
cnotinue to obtain moifture from the alburnum, after the feafon of the afcent 
Iff %» in odier vegetables ceafes; which, in this unnatural ftate of the de- 
koied tree, may a(% as capillary tubes, like the alburnum of the fmall de- 
•uked cylinder of a pear-tree above-mentioned ; or may continue to a<% as 
(facental veffels, as happens to the animal embryon in cafes of fuperfetation; 
Mkb' the foetus continues a month or two in the womb beyond its ufual 
tine, of which fome inftances have been recorded, the placenta continues to 
%ply, -perhaps, the double office both of nutrition and of refpiration. 

Or ienJ to earth. 1. 482. Mr. Hitt, in his treatife on fruit-trees, obferves, 
te if a vigonms branch of a wall->tree be bent to the horizon, or beneath 
•1 it loTes its ^gour, and becomes a bearing branch. The theory of this I 
.%poife to depend on the difficulty with which the leaf-ihoots can protrude 
[^ roots ncceffary for their new progeny of buds upwards, along the bended 
iWadi, to the earth, contrary to their natural habits or powers, whence 
I •ore flower-ihoots are j)roduced, which do not require new roots to pafs 
i^oogthe bark of the bended branch, but which let their offspring, the feeds, 
"1 upon the earth, and feek roots for themfelves. 

WitA new prolific poiver. 1. 483. About Midfummer the new buds are 
fmed, but it is believed by feme of the Linnxan fchool, that thefe buds 
i*f, in their early ftate, be either converted into flower-buds or leaf-buds, 
■CCBniing to the vigour of the vegetating branch. Thus, if the upper part of 
I kaoch be cift away, the buds near the extremity of the remaining ftem, 
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Clofed in the Style the tender Pith (hall end, 485 

The lengthening Wood in circling Stamins bend; 

The fmoother Rind its foft embroidery ^read 

In vaulted Petals o*cr the gorgeous bed ; 

The wrinkled bark, in filmy mazes roU'd, 

Form the green Calyxy fold including fold ; ^ 

Each widening Bra^e expand its foliage hard^ 

And hem the bright pavillion, Floral Guard. 

— So the cold rill from Cintra*s fteepy fides. 

Headlong, abrupt, in barren channels glides; 

Round the rent cliffs the bark-bound Suber fpreads^ 49J 

And lazy monks recline on corky beds ; 

Till, led by art, the wondering water moves 

Through vine-hung avenues, and ciu'on groves ; 

Green flopes the velvet round its filver fource. 

And flowers, and fruits, and foliage mark its courfe. j|00 

At breezy eve, along the irriguous plain 

The fair Beckfordia leads her virgin train; 

Seeks the cool grot, the fhadowy rocks amoQg, 

And tunes the mountain-echoes to her fong ; 

Or prints with graceful fteps the margin green, 505 

And brighter glories gild the enchanted fcene. 



having a greater proportional fupply of nutriment, or pofleffinflr 1 greater fr- 
cility of fliooting their roots, or abforbent velTeU, down the bark, will be- 
come leaf-buds, which might otherwife hate been flower-buds, aad the coin 
trary; at explained in note on 1. 479 of this Canto. 

Clofed in the Style. 1. 485. '* I conceive the medulla of a plant to cibofift 
of a bundle of nervous fibres, and that the propelling vital power feparatd 
their uppermoft eitremities. Thefe, divergring, penetrate the bark, which 
is now gelatinous, and become multiplied in the new gem, or leaf<4Nid. 
I'he afcending veiTels of the bark being thus divided by the nervous fibres, 
which perforate it, and the afcent of its fluids being thus impeded, the bark 
is extended into a leaf. But the flower is produced, when the pretrufion of 
the medulla is greater than the retention of the including cortical part; 
whence the fubftauce of the bark is expanded in the calyx; that of the rind 
(or interior bark), in the corol; that of the wood, in the ftamens; that of the 
medulla, in the piftil. Vegetation thus terminates in the produiSLion of new I 
life, the ultimate medullary and cortical fibres being colle^ed in the feeds.*' : 
Linnaei Syftema Veget. p. 6. edit. 14. 

C'mtra, 1. 493. A village on the fide of the rock of Lifbon: around th^ 
fununit ate abundance of cork trees, and forae excavations, which a few 
monks inhabit, and flecp on beds or benches of cork; near the village Mr« ' 
Beckford has an elegant feat. 
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2. " Where cruder juices fwcU the leafy vein^ 
Stint the young germ, the tender bloflbm ftain ; 
On each lopp'd fhoot a fofter fcion bind, 
Pith prefs'd to pith, and rind applied to rind; |td 

So ihall the trunk with loftier creft afcend. 
And wide in air its happier arms extend ; 
Nuife the new buds, admire the leaVes unknown^ 
And blufliing bend with fruitage not its own. 

" Thus when in holy triumph Aaron trod, ^ij 

And offered on the fhrine his myftic rod ; - 
Firfl; a new bark its iilken tiflue weaves^ 
New buds emerging widen into leaves ; 
'Fair fruits protrude, enafcent flowers expand. 
And blu(h and tremble round die liviilg wandi j26 

XIIL I. " Sylphil on each Oak-bud wound the wormy 
galls 
\Vith pigmy fpears, or crufh the venom'd balls j 
Fright the green Locuft from his foamy bed. 
Unweave the Caterpillar*s gluey thread; 
Chafe the fierce Earwig, fcare the bloated 'Toadi ^25 

Arreft the Snail upon his ilimy road ; 
Arm with fharp thorns the Sweet-briar's tender wood. 
And dafh the Cynips from her damafk bud; 

« 

Ntttfe ibt fieiv Buds, 1. 51 j. Mt. Fairchlld t)'udded a paflion-tree, whofd 
IfcBtes were fpotted with yellow, into one which bears long fruit. The buds 
4id not take; nererthelefs, in a fortnight, yellow fpots began to (hew theni" 
fehret about three feet above the inoculation, and in a fhort time afterwards 
yellow fpot$ appeared tn a ihoot which came out of the ground from an- 
mhtt part of the plant. Bradley, vol. 11. p. 129. Thefe fads are the more 
curioos, fince, from experiments of ingrafting red currants on black, (ib. 
foL II.)'the fruit does not acquire any clunge of flavour, and, by many othei* 
experiihents, neither colour, nor any other change, is produced in the fruit 
Jugrafted on other flocks. . 

There is an apple defcribed in Bradley's work, which is faid to have ontf 
ide of it a fweet fruit, which boils foft, and the other fide a four fruit, 
whkh boils hard, which Mr. Bradley, fo long ago as the year 1721, inge^ 
aioufly afcribes to the farina of one of thefe apples impregnating the other, 
^hich would feem the more probable if we coniider that each divifion of 
an apple is a feparate wohib, and may, therefore, have a feparate impregna-* 
tixm, like puppies of different kinds in one litter. The fame is faid to hsv^ 
occurred in oranges and lemons, and grapes ef different colour*. 

Part I. K 
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Steep in ambrofial Jews the Woodbine's bells. 
And drive the Night-moth from her honey'd cells. 53O 

So where the Humming-bird in Chili's bowers 
On murmuring pinions robs the pendent flowers ; 
Seeks, where tine pores their dulcet balm di(til» 
And fucks the treafure with probofcls-bill ; 
*Fair Cyprbpedia, with fuccefsful guile, 535 

Knits her fmpoth brow, extingui(hes her fmile; 
A Spider's bloated paunch and jointed arms 
Hide her fine form, and mafk her blufliing chaitDSj 
In ambufh fly the mimic warrior lies. 
And on quick wing the panting plunderer flieft^ 540 

2. " Shield the young Harveft from devouring blight^ 
The Smut's dark poifon, and the Mildew white ; 

TBfir dulcet halm diftiL 1 533. See additional notes, Ko. XXXIJC. 

Fair CrprepfJld. 1. 535. The cyprepedium from South- America is fop- 
pofed to be of larger fize, and brighter colours, than that from North-Antf' 
rica, fro* which this print is taken ; it has a large globular nedary, about 
the fizc of a pigeon's egg, of a fleihy colour, and an incifion, or depreffioB, 
on its upper part, much refembling the body of the large American fpider: 
this globular neiStary is attached to divergent flender petals, not unlike the 
kgs of the fame animal. This fpider is called by Linnxus arenea avicularia* 
lYiih a convex orbicular thorax, the centre ttanfverfely excavated; he adds 
that it catches (mall birds as well as infe<!is, and has the venomous bite (^ * 
ferpent. ^yftem. Natur. Tom. I. p. 1034. M. Lonvilliers de Poincy, (Hi- 
ftoire Nat. dos Antilles, Cap. xiv. art. III.) calls it phalange, and defcribes tlx^ 
body to be the Hzc of a pigeon's egg, with a hollow on its back like a navel 
and mentions its catching die humming-bird in its ftrong nets. 

The fimilitudo of this flower to this great fpider, feems to be a vegetable 
contrivance to prevent the humming-bird from plundering its honey. Abo«J 
Matlock, in Derby ihire, the fly-ophris is produced, tiie ne<%ary of wbi£=] 
fo much rcfembles the fmall wall-bee, perhaps the apis ichneumonea, thst > 
may be eafily miftaken for it at a fmall diftance. It is probable that ^ 
tliis means it may often efcapc being plundered. See note on lonicera, * 
the next poem. 

A bird of our own country, called a willow-wren (motacilla) rims up t» 
fVem of the crown-imperial (frittillaria coronalis) and fips the pendul^^ 
drops within its petals, lliis fpecies of motacilla is called by Ray regU^ 
Don criftatus. White's HiiL of Selborne. 

Shield the yeung harve/l. 1. 541. LiDOKus enumerates but four difcafe^ 
plants; Eryfyche, the white mucor, or mould, with feifile tawny he^ 
with which diie leaves are fprinkled, as is frequent on the hop, humulus, K^ 
pie, acer, &c. Rubigo, the ferrugineous powder fprinkled under the lear"^ 
frequent in lady's mantle, aldicmilh, &c. 

. Clavus, when the feeds grow out into larger homt, black withooty a» 
rye. This it called Ergot by the French writers. 
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Deep-rooted Mould, and Ergot's horn uncouth. 
And break the Canker's defolating tooth. ^ 

Firft in one point the feftering wound confined 54^ 

Mines unperceived beneath the fliriverd rind ; 
Then climbs the branches with increafing ftrength, 
Spreads as they fpread, and lengthens with their length. 
— Thus the flight wound, ingraved on glafs unneal'd, 
Runs in white lines along the lucid field ,- . 550 

Crack follows crack, to laws elaftic juft. 
And the frail fabric fhivers into dud. 



Uftulago, vrhen the fruit, inflead of feed, produces a black powder, ai ii| 
barley, oats, &c. To which, perhaps, the hpncy-dew ought to hav« been 
added, and the canker; in the former of which the nourifliing fluid of the 
plant feems to be exfuded by a retrograde motion of the cutaneous lympha-^ 
tics, as in the fweating ficknefs of the laft century. The latter is a phages 
denic ulcer of the bark, very deftrudiiive to young apple-trees, and which, in 
cherry-trees, is attended with a depplitipn of giun arfibic, which often ter* 
minates in the death of the tree. 

Ergot" s born. 1. 543. There is a difeafe frequently affedls the rye in 
France, and fometimes in England in moid fcafons, which is called Ergot, 
or horn-feed; t^e grain becomes conflderably elongated, and is either flraight 
or crooked, containing black meal along with the white, and appears to be 
pierced by infedls, which were probably the caufe of the difeafe. Mr. Du 
Hamel afcribes it to this caufe, and compares it to galls on oak-leaves. By 
the ufe of this bad grain amongil the poor, difeafes have been produced, at- 
tended with great debility, and mortification of the extremities, both in 
France and England. Did. Raifon, art. Single. Phil. Tranf. 

On glafs unneaVd. 1. 549. The gkfs-makers occafionally make what they 
call proofs^ which are cooled haflily, whereas the other glafs veffeis are re- 
moved from warmer ovens to cooler ones, and fuflered to cool by flow de- 
^ees, which is called annealing, or nealing them. If an unncalcd glafs be 
fcratched by even a grain of fand falling into it, it will feem to confi- 
der of it for fome time, or even a day, and will then crack into a thou- 
fand pieces. 

The fame happens to a fmooth furfaced lead-ore in Derbyfliire; the work- 
men, having cleared a large face of it, fcratch it with picks, and, in a few 
hours, many tons of it crack to pieces, a.nd fall, with a kind of explofion. 
Whitchurft*^ Theory of the Earth. 

Glafs dropped into cold witer, called Prince Rupert's drops, explode, when 
a linall part of their tails are broken off, more fuddenly indeed, but proba- 
bly from the fame caufe. Are the internal particles of thefe elaftic bodies ' 
kept fo far from each other by the external cruft, that they are nearly in a 
{late of r^pulfion, into which ftate they are thrown by their vibrations 
from any violence applied ? Or, like elaftic balls in certain proportions fuf- 
pended in conta6t with each other, can motion, once begun, be increafed by 
their elafticity, ..till the whole explodes.' And can this power be applied to 
any mechanical purpofes ? 
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XIV. I. ** Sylphs! if with morn deftruSive Eurut fprings, 
O, clafp the Harebel with your velvet wings; • 
Screen with thick leaves the Jafmine as it blows, ^55 

And (hake the white rime from the (huddering Rofe ; 
Whilft Amaryllis turns with graceful cafe 
Her bluflilng beauties, and eludes the breeze. — 
Sylphs I if at noon the Fritillary droops, 
With drops ne£iareous hang her nodding cups \ 560 

Thin clouds of goflamer in air difplay, 
And hide the vale's chafte Lily from the ray.; 
Whilft Erythrina o'er her tender flower j 

Bends all her leaves, and braves the fultry hour jr-.- A 

Shield, when cold Hefpcr fheds his dewy light, ^(^ 

Mimofa's foft fenfations from th^ night; 
Fold her thin foliage, clofe her timid flowers. 
And with ambrofial flumbers guard her bowers ; 
O'er each warm wall while Cerea flings her arms, 
And waftes pn night's dull eye a blaze of charms, 570 

2. " Round her tall Elm with dewy fingers twine 
The gadding tendrils of the adventurous Vine ; 
From arm to arm in gay feftoons fufpend 
Her fragrant flowers, her graceful foliage bend ; 
Swell with fweet juice her vermil orbs, and feed 575 

phrined iq tranfparent pulp her pearly feed ; 
Hang round the Orange all her filver bells, 
And guard her fragrance with Hefperian fpells ; 



With amhrojial Jlumben, I. 568. Many vegetables, during tjie nigbt, d« 
|iot feem to rcfpire, but to flecp like the dormant animals and infers in win- 
ter. This appears from the mimofa and many other plants cloiing the upper 
iides of their leaves together in their flecp, and thus precluding that fide of 
them from both light and air. And from many flowers cloiing up the po- 
ll (hed pr interior fide of their petals* which we have alio endeavoured to 
ihew to be a refpiratory organ. 

The irritability of plants is abundantly evinced by the abforption and pul- 
monary circulation of their juices; their fenfibility is fhewn by the approaches 
of the males to the females, and of the females to t|ie males, in numerous in- 
llanccs ; and, as the eiTential circumilance of fleep confifts in the temporary 
abolition of voluntary power alone, the fleep of plants evinces that they pof- 
fefs voluntary power; which alfo indifputably appears in many of them, by 
clofmg their petals or their leayes during cold, or rain, or darknefs, or front 
tuccl^anic violence. 
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Canto JV. ECONOMY OF VEGETATIONt i> J 

Bud after bud her polifli-d leaves unfold, 

And load her branches with fucceffivc gold, 580 

So the leam'd Alchemift exulting fees 

Jlife in his bright matrafs Diana's trees; 

Drop after drop, with juft delay he pours 

The red-fumed acid on Potofi's ores ; 

With fudden flaih the fierce bullitions rife, 58jf 

And wide in air the gas phlogidic flies ; 

Slow flioot, at length, in many a brilliant maft 

Metallic roots acrofs the netted glafs ; 

Branch after branch extend their filver fiems, 

3ud into gold, and blofibm into gems. j^ 

" So (Its cnthron'd in vegetable pride 
Imperial Kew by Thames's glittering fide; 
Obedient fails from realms unfurrow'd bring 
For her the unnam'd progeny of fpring ; 



TiiantCs ireet, I. 582. The chemifts and aftronomert, from the earlieft an« 
ihjuity, have ufed the fame charaders to reprefent the metals and the planets, 
which were moft probably outlines or abftracfts of the original hieroglyhic 
figures of Egypt. Thefe afterwards acquired niches in their temples, and 
reprefented Gods as well as metals and planets ; whence lilver is called Di- 
ana, or the moon, in the books of alchemy. 

The procefs for making Diana's filver tree is thus defcribed by Lemeri* 
Diffolve one ounce of pure iilyer in acid of nitre, very pure, find moderately 
firong; mix this folution with about twenty ounces of diftilled water; add 
to this two ounces of mercury, and let it remain at reft. In about four days 
there will form upon the mercury a tree of filver, with branches imitating 
vegetation. 

I. As the mercury .has a greater affinity than filver \vith the nitrous acid, 
the filver becomes precipitated ; and, being deprived of the nitrous oxygene 
by the mercury, finks down in its metallic form and luftre. 2. The attrac- 
tion between filver and mercury, which caufes them readily to amalgamate 
Itogether, occafions the precipitated filver to adhere to the furface of the 
»»crcury in preference to any other part of the velfel. 3. The attraction of 
^he particles of the precipitated filver to each other, caufes the beginning 
Israoches to thicken and elongate into trees and fiirubs rooted on the mer- 
cury. For other circumfiiances concerning this beautiful experiment, fee Mr. 
..eir*s Chemical Di<^onary, art. Arbor Dianas ; a work, perhaps, of greater 
Ltillty to mankind than the loft Alexandrian Library, the continuation of 
^hich is fo eagerly expeded by all vyho are occupied in the arts^ or atu^hed 
the fcience^. 
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AttenJant Nymphs her dulcet mandates hear, 595. 

And nurfe in foftering arms the tender year. 

Plant the young bulb, inhume the living feed. 

Prop the weak ftem^ the erring tendril lead ; 

Or fan in glafs-huilt fanes the (Iranger flowers 

With milder gales, and ftcep with warmer fhowers. 600 

Delighted Thames through tropic umbrage glides. 

And flowers antardlic, bending o'er his tides; 

Drinks the new tints, the fweets unknown inhales. 

And calls the fons of fcience to his vales. 

In one bright point admiring Nature eyes 6oj 

Th^ fruits and foliage of difcordant flties, 

Twines the gay floret with the fragrant bough, 

And bends the wreath round George's royal brow. 

— Sometimes retiring from the public weal, 

One tranquil hour the Roy_al Partners fleal; 610 

Through glades exotic pafs with ftep fublime. 

Or mark the growths of Britain's happier clime ; 

With beauty bloflbm'd, and with virtue blaz'd, 

Mark the fair Scions, that themfelves have rais'd; 

Sweet blooms the Rofe, the towering Oak expands, 615 

The Grace and Guard of Britain's golden lands. 

XV. '* Sylphs I who, round earth on purple pinions borne, 
Attend the radiant chariot of the morn ; 
Lead the gay hours along the ediereal hight, 
And on each dun meridian ihower the light j 620 

Sylphs ! who from realms of equatorial day 
To climes, that (hudder in the polar ray. 
From zone to zone purfue on (hifting wing, 
The bright perennial journey of the fpring; 
Bring my rich Balms from Mecca's hallow 'd glades, 625 

Sweet flowers, diat glitter in Arabia's fhades ; 
Fruits, whofe fair forms in bright fucceflSion glow. 
Gilding the banks of Arno, or of Po ; 
Each leaf, whofe fragrant fl:eam with ruby Up 
Gay China's nymphs from piftur'd vafes fip ; 630 
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Eaqb fpicy rind, which fultry India boafts, 

Scenting the night-air round her breezy coafts; 

Roots, whofe bold ftems in blealc Siberia blow, 

And gem with many a tint the eternal fnow ; 

Barks, whofe broad umbrage high in ether waves 635 

O'er Andes' deeps, and hides his golden caves ; 

*^And, where yon oak extends his dufky (hoots * 

Wide o'er the rill, that bubbles from his roots ; 

Beneath whofe arms, protedled from the ftormi 

A turf-built altar rears its ruflic form ; 640 

Sylphs ! with religious hands frefli garlands twine, 

And deck with lavi(h pomp Hygeia's fhrine. 

" Call with loud voice the Sifterhood, that dwell 
On floating cloud, wide wave, or bubbling well ; 
Stamp with charm'd foot, convoke the alarmed Gnomes 645 
From golden beds, and adamantine domes; 
Each from her fphere with beckoning arm invite, 
Curl'd with red ^ame, the Veftal Forms of light; 
Clofe all your fpotted wings, in lucid ranks 
Prefs with your bending knees the crouded banks, 650 

Crofs your meek arms, incline your wreathed brows, 
And win the Goddefs with unwearied vows. 

"Oh, wave, Hygeia! o'er Britannia's throne, 
Thy ferpent- wand, and mark it for thy own ; 
Lead round her breezy coafts thy guardian trains, 655 

Her nodding forefts, and her waving plains ; 
Shed o'er her peopled realms thy beamy fmile. 
And with thy airy temple crowm her ifle!" 

The Goddefs ceafed, — and, calling from afar 
The wandering Zephyrs, joins them to her car; 660 

Mounts with light bound, and, graceful, as fhe bends. 
Whirls the long lafli, the flexile rein extends ; 
On whifpering wheels the filver axle Aides, 
Climbs into air, and cleaves the cryftal tides ; 
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Burfl from its pearly chains, her amber hair i6j 

Streams o'er her ivory Ibouldera, buoyM in air: ' 
Swclb her white veil, with ruby clafp confined 
Round her fair brow, and undulates behind] 
The lefTeniog courferi rife in fpiral rings. 
Pierce the {low-£uling clouds, and ftretch dieir ihadowy 
wings. 670 
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rVOStCktifclAW machinery 

All bodies are immerfed in the 
matter of heat. Particles of bo- 
dies do not touch each other 

Gradual progrefs of the formation 
of the earth, and of plants and 
animals. Monftroiis births 

Fixed ftars approach towards each 
other, they were projected froth 
chaos by exploflbn, and the pla- 
nets projeifted from them 

Anatmofphere of inflammable air 
above the common atmofphere 
principally about the poles 

Twilight fifty miles high. Wants 
further obfervations 

Immediate caufe of volcanos fVom 
fteam and other vapours. They 
prevent greater earthquakes 

Condudors of heat. Cold on the 
tops of moumains 

Phofphordcent light in the even- 
ing from all bodies 

Phofphoric light from calcined 
ihells. Bolognian (lone. Expe- 
riments of Beccari and Wilfon 

Ignis fatuus doubtful 

Electric Eel. Its eledlric organs. 
Compared to the ele^trit Ley* 
den phial 

fiifcovefy of fire. Tools of fteel. 
Forefl;^ fubdued. Quantity of 
food increafed by cookery 

Medufa originally an hierogly- 
phic of divine wifdom 

Caufe of eiplofions from com- 
bined heat. Heat given out 

Part I. 



73 from air in relpiration. Cixjr<> 

gene lofes lefs heat when con« 

verted into nitrous acid than in 

97 any other of its combinations %%6 

Sparks from the collifion of flints 

ire eledric. From the collifion 

lot of flint and fteel are from the 

combuftion of the fteel i%g 

Gun-powder defcribed by Bacon< 
Its power. Should be lighted 
105 in the centre. A new kind of 

it. Levels the weak and ftrong 24% 
Steam-engine invented by Save- 
123 ry. Improved by Newcomen. 

LPerfeded by Watt and Boulton 254 
ivine benevolence. The parts of 
nature not of equal excellence 278 
Mr. Boulton*s fteam-engine for 
152 the purpofe of coining, would 
fave many lives from the exe- 

176 cutioner 28 £ 
Labours of Hercules df great an- 

177 tiquity. Pillars of Hercules. 
Surface of the Mediterranean 
lower than the Atlantic Aby-* 

182 la and Calpe. Flood of Deu- 
189 calion 297 

Accumulation of ele^icity not 
from fri<%ion 3^^ 

202 Mr-Bennet'sfenfibleeledrometer 34^ 

Halo of faints is pidorial language 35S 

We have a fenfe adapted to pcr- 
212 ceive heat but liot ele<ftricity ^6$ 

Paralytic limbs move by ele(ftric 
218 influence 367 

Death of ProfeiTor RichmaB by 
clcdricity ^73 
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Lig;hliiuig drawn from the clouds. 
How to be fafe in thunder- 
ftorms 383 

Animal heat from air and refpira- 
tion. Perpetual neceflity of 
refpiration. Spirit of anima- 
tion perpetually renewed 401 

Cupid rifes from the egg of night. 
Mrs. Cofway*s painting of this 
fubjed 413 

Weftcrn winds. Their origin. 
Warmer than fouth winds* 
Produce a thaw. 430 

Water expands in freezing. De- 
ilroys fucculent plants, not re- 
finous ones. Trees in valleys 
more liable to injury. Fig-trees 
bent to the ground in winter 439 

Buds and bulbs are the winter 
cradle of the plant. Defended 
from frofk and from infeds. 
Tulip produces one flower-bulb 
and feveral leaf-bulbs, and pe- 
riihes 460 

Matter of heat if different from 
light. Vegetables blanched by 
exclulion of light. Turn the 
upper furfacc of their leaves to 
the light. Water decompofed 



a» it efcapes frooi their porei. 
Hence vegetables porilj air in 
the day time only 461 

£ledricity forwards- the growth 
of plants. Silk-womns ele^ftriz- 
ed fpin fobner. Water decoa»- 
pofed in Vegetables, and hf 
eledricity 463 

Sympathetic inks which appeiir 
by heat, and difappear in the 
cold. Made from cobak 4S7 

Star in Caffiope*s chair 511 

Ice-iflands icx> fathoms deep. 
Sea-ice more difficult of foln* 
tion. Ice evaporates, produc- 
ing great cold. Ice-xflands in- 
creafe. Should be navigated 
into fouthem climates. Some 
ice-iiland have floated fonth^ 
wards 60 ihileS long. Steam 
attendingthem in warm dimatti 5I9 
Monfoon coolstheiandof Abyffinia 547 
Afcending vapours are eledbized 
plus, as appears ffbta an expe- 
riment of Mr. Bennet. Elec- 
tricity fupports vapour in douds. 
Thunder-fliowers from combi- 
nation of inflammable and ti^ 
talair 5S3 
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Solar volcanos analogous to ter- 
redrial and lunar ones. Spots 
of the fun are excavations 

Spherical form of the earth. O- 
cean from condenfed vapour. 
Charader of Mr. Whitehurfb 

Granite the oldefl: part of the 
earth. Then limeflone. And 
lailly, clay, iron, coal, land- 
ftone. Three great concentric 
diviiions of the globe. 

Formation of primeval iflands be- 
fore the produ(5Uon of the moon. 
: Paradifc. The Golden Age. 
Rain-bow. Waterof the fea ori- 
ginally frefli 

Venus riiing from the fea, an hie- 
roglyphic emblem of the pro- 
dudion of the earth beneath 
the ocean 
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Firft great volcanos in the central 

parts of the earth. From fleam, 

inflammable gas, and vital air. 

Prefent volcanos like mole-hills 68 
Moon has little or no atmofphere. 

Its ocean is frozen. Is not yet 

inhabited, but may be in time 
Earth's axis changed by the afcent 

ofthemobn. Its diurnal mcftioo 

retarded. One great tide 
Limeflone produced from fliells. 

Spars with double refra^ons. 

Marble. Chalk. 
Ancient ftatues. of Hercules. An-*: 

tinous. Apollo. Venus. De^ 
- figns of Roubiliac. Monument 

of General Wade 
Statues of Mrs. Damer 
Morafles reft on limeflone. Of 

inmieBfa extern 116 
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Salts from animal and vegetable 
bodies deqompofe each other, 
except marine fait. Sidt-mines 
in Poland. Timber does not de- 
cay in them. Rock-falt produc- 
ed by evaporation fromfea-wa- 
ter. Foml (hells in falt-mines. 
Salt in hollow pyramids. In 
cubes. Sea-water contains a* 
bout one thirtieth of fait 119 

Nitre, native in Bengal and Italy. 
. Nitrous gas combined with vi- 
tal air prpdupes xed clouds, and 
the two airs occupy lefs fpace 
than qne of them before, and 
give out. heat. Oxygene and 
azote produce qitrous acid. X43 

Iron from decompofed vegetables. 
Chalybeat fprin^. Fern-leaves 
in npdulei of iron. Concentric 
fphores of iron nodules owing 
to polarity, like iron-filings ar- 
ranged by a magnet. Great 
ftrata of the earth owing to 
their polarity 183 

Hardnefs of fteel for tools. Gave 
fuperiority to the European na- 
tions. Welding of fteel. Its 
magnetifm. Ufes of gold 192 

Axtificial magnets improved by 
' Savery and Dr. Knight, per- 
fe^ed by Mr. Michel. How 
produced. Polarity owing to 
the earth's rotatory motion. 
The eledric fluid, and the mat- 
ter of heat, and magnetifm, 
gravitate on each other. Mag- 
netifm being the lighted, is 
found neareft the axis of the 
motion. Eledricity produces 
northern lights by its centrifu- 
gal motion ](93 

Acids from vegetable recrements. 
Flint has its acid from the new 
world. Its bafe in part from 

^ the old world, and in part 
from the new. Precious ftones 215 

Diamond. Its great refradion of 
light. Its volatility by heat. If 
an inflammable body 228 

Fires of the new world from fcr- 
mentatioB. Whence fulphur 



and bitumenby fublimation,the 
clay, coal, ^nd flint, cen^ainin^ 

Colours not diftinguimable in t|ie 
enamel-kiln, till a bit ot dry 
wood is introduced ^ 

Etrurian pottery prior to the 
foundation of Rome. Excelled 
in fine forms, and in a non-vi- 
tr eous encauftic painting, which 
was loft till reftored by Mr. 
Wedgwood. Still influences 
the tafte of the inhabitant;8 

Mr. Wedgwood's omeo of a flave 
in chains, and of Hope 

Baflb-relievos of two or mwe co* 
lours not made by the ancients. 
Invented by Mr." 'Wedgwood 

Petroleum and naptha have been 
fublimed. Whence jet and ani- 
ber. They abforb air. Attra^ 
ftraws when rubbed. Ele^ri- 
city from ele^ron, the Qreek 
name for amber 

Clefts in granite rocks in which 
metals are found. Iron and 
manganefe found in all ve- 
getables. Manganefe in lime- 
ftone. W arm fprings from fteam 
rifing up the clefts of granite, 
and Umeftone. Ponderous earth 
in limeftone clefts and in gra- 
nite. Copper, lead, iron, from 
defcending materials. High 
mountains of granite contain 
no ores near their fummits. 
Tranfinutation of metals. Of 
lead into calamy. Intofilver. 

Armies of Cambyfes deftroyed 
by famine, aiid by fand-ftorms 

Whirling turrets of jfand dcftirib- 
ed and explained 

Granite fliews iron as it decom- 
pofes. Marble decompofes. 
Immenfe quantity of charcoal 
exifts in limeftone. Volcanic 
flags decompofe,& become clay 

Mill-ftones raifed by wooden pegs 

Hannibal made a paflage by fire 
over the Alps 

Pafled tenfe of many words two- 
fold, as driven or drove, fpoken 
or fpokc. A poetic licence. 
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Clouds coniift of aqueous fphcres, 
which do not eafily unite like 
globules of quick-fllyer, as may 
be feen in riding through 
water. Owing to eledricity. 
Snow. Hailftoncs rounded by 
attrition and dilTolution of 
their angles. Not from fro- 
zen drops of water 

J)cw on points and edges of grafs, 
or hangs over cabbagc-lraves, 
needle floats on water 

Mifts over rivers and on moun- 
tains. Halo round the moon. 
Shadow of a ehurch-ftceple 
upon a mift. Dry mift, or 
want of tranfparency of the 
air, a fign of fair weather 

Tides on both fides of the earth. 
Moon*s tides Ihould be much 
greater than the earth's tides. 
The ocean of the moon is frozen 

Spiral form of (hells faves calca- 
reous matter. Serves them as 
an organ of hearing. Cal- 
careous matter produced from 
inflamed membranes. Colours 
of flieUs, Labradore-ftonc from 
niother-pcarl. Foflil fliells not 
now found recent 

Sea-infcds like flowers. A(!ftinia 

Produdlion of pearls, not a difcafe 
of the fifli. Crab's eyes. Re- 
fervoirs of pearly matter 

Rocks of coral in the fouth-fea. 
Coralloid limeflone at Linfcl, 
and Coalbrook Dale 

Rocks thrown from mountains, 
ice from glaciers, and portions 
of earth, or moraflcs, remov- 
ed by columns of water. Earth- 
motion in Shroplhire. Water 
of wells rifing above the level 
of the ground. St. Alkmond's 
well near Derby might be raif- 
ed many yards, fo as to fervc 
the town. Well at Sheernefs, 
and at Hartford in Connc^cut 

Monfoons attended with rain. 
Overflowing of the Nile. Vor- 
tex of afcending air. Riimg 
of the Dogflar announces the 
floods of the Nile. Anubis 
hung out- upon their temples 
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Situation enempt fipom nin. At 
the line in iJowcr Egypt. On 
the coaft of Peru 13! 

Giefar, a boiliqg fountain in Iod> 
land. Water with great de- 
grees of heat diflblvet filicemia 
matter. Earthquakefrconfteani x^o 

Warm fprings not frooa dccom- 
pofed pyrites. From ftcam 
rifing up fiflii]:et from grcvt 
depths £66 

Buxton bath poflleflcs %% degie^ 
of heat. Is improperlj; caikd 
a warm bath. A chill at im« 
merfion, and then a ieniatiQa 
of warmth, like the eye in an 
obfcure room owing to incrcai^ 
2C ed fcnfibility of the ikin 184 

Water compounded of pnre air 
and inflammable air with a% 
much niatter of heataspreienres 
it fluid. Perpetually decompof^ 
ed by vegetables in the fun*« 
light, and recompoled in t^f 
atmofphere 304 

Mythological interpretatieii . of 
Jupiter and Juno designed as an 
emblem of the cprnpofition of 
water from two airs 
6^! Death of Mrs. French 
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81 



84 



90 



Tomb of Mr. Brindley 

Invention of the pump. The 
pifton lifts the atmo^|[rfiere a- 
bove it. The fuirom^ing at- 
mofphere prefles up the water 
into the vacuum. ^m tT iff 
whijgjtt a child , fufk^ 

Air-cell in engines for extinguifli- 
ing fire. Water difperfed by 
the explofion of gun-powder. 
Houfcs preferved from fij^e hj 
earth on the floors by « fccond 
cieling of iron-plates or coaife 
mortar. Wood impregnated 
wi^ alabafter or flint 

Mufciilar a<^ons and feniationa 
of plants 

River Achelous. Horn of Plenty 

Flooding lands defends them from 
vernal frofts. Some fprings 
depofit calcareous earth. Some 
conjoin azotic gas, which 
I cdntributcs to produce nitre. 
129- Snow water lefs ferviceable 
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Cacalla produces much honey, 
that a part may be taken by 
infers without injury 

Analyfis of common air. Source 
of azote. Of oxygenc. Water 
decompofed by vegetable pores 
and the fun*s light. Blood 
gives out phlogifton and re- 
ceiTcs vital air. Acquires heat 
and the vivifying principle 

Cupid and Pfyche 

Simoom, a peftilential wind. De- 
fcribed. Owing to volcanic 
ele^ricity. Not a whirlwind 

Contagion cither animal of ve- 
getable. 

Thyrfis efcapes the Plague 

Barometer and air-pump^. Dew 
on cxhaufting the receiver, 
though the hygrometer points 
to drynefs. Rare air wUl dif- 
folve, or acquire more heat, 
and more moifture, and more 
eletSricity 

Sound propagated beft by denfe 
bodies, as wood, and water, and 
earth. Fifhinfpiralfhellsallear 

Pifcoveries of Dr. Prieftley. 
Green vegetable, matter. Pure 
air contained in the calces of 
metals, as minium, manganefe, 
calamy, ochre 

Fable of Proferpine, an ancient 
chemical emblem 

Diving balloonsfupplied with pure 
air uom minium. Account of 
one by Mr. Boyle 
Mr. Day. Mr. Spalding 
Capt. Pierce and his daughters 
Peftilential winds of volcanic ori- 
gin. Jordan flows through a 
country of volcanos 
Change of wind owing to imall 
caufes. If the wind could be 
governed, the produd:s of the 
earth would be doubled, and 
its number of inhabitants in- 
creafed 
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65 
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Mr. Kirwan's treatife on tem- 
perature of climates 354 

Seeds of plants. Spawn of fifh. 
Nutriment lodged in feeds. 
Their prefer vation in their feed- 
veffels 367 

Fixed ftars approach each other 381 
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Fable of the Phcenix 

Plants viiible within bulbs, and 
buds, and feeds 

Great egg of night 

Seeds ihoot into the ground. 
Pith. Seed-lobes. Starch con- 
verted into fugiu*. Like ani- 
mal chyle 

Light occaiions the a(9uous of ve- 
getable mufcles. Keeps them 
awake 

Vegetable love in Parna0ia, Ni» 
gella. Vegetable adultery in 
Collinfonia 

Strong vegetable (hoots and roots 
bound with wire, in part de- 
barked, whence leaf-buds con- 
verted into flower-buds. The- 
ory of this curious fa(% 

Branches bent to the horizon bear 
more fruit 

Ingrafting of a ipotted paflion- 
flower produced fpots upon the 
flock. Apple foft on one fide 
and hard on the other 

Cyprepedium aflumes the form of 
a large fpider to afliight the 
humming-bird. Fly-ophris. 
Willow-wren fucks the honey 
of the crown-imperial 

Difeafes of plants four kinds. Ho- 
ney-dew 

Ergot, a difeafe of rye 

Glafs unannealed. Its cracks ow- 
ing to elafticity. One kind of 
lead-ore cracks into pieces. 
Prince Rupert's drops. Elaftic 
balls 

Sleep of plants. Their irritability, 
fenfibility, and voluntary mo- 
tions 
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BOTANIC GARDEN* 

ADDITIONAL NOTES, 



NOTE I.— METEORS. 

Mihereal Power j/ you chafe the Jhootiiig Jiarty 

Or yoke the vollied tigbtnings to yiur cars* CaNTO I. L ZX^; 

X HERE feem to be three concentric ftrata ef oiir incumbent atmofj^crei 
In which, o^ between them, are produced four kinds of meteors; lightning, 
Ihooting ftars, fire*balls, and northern lights. Firft, the lower region of 
air, or that which is denfis enough to refill, by the adhefion of its particlest 
the defcent of condenfed vapour, or clouds, which may extend from one to 
three or four miles high. In this region the common lightning is produced 
from the accumulation or defe<% of elediric matter in thofe floating fields of 
vapour, either in relpe^ to each other, or in refpe^ to the earth beneath 
them, or the diiTolved vapour above them, which is conftantly varying both 
with the change of the form of the clouds, which thus evolve a greater or 
leis furface; and alfo with their ever-changing degree of cbndenlation. At 
the lightnkig is thus produced in denfe'air, it proceeds but a fhort courfe, 
on account of the greater refinance which it encounters, is attended with a 
loud explofion, and appears with a red light. 

a. The fecond region of the atmofphere I fuppefe to be that which has 
too tittle tenacity to fupport condenied vapour, or clouds; but which yet 
^contains invifible vapour, or water in aerial folutibn. This aerial folutioa 
of water differs' from that diflblved in the matter of heat, as it is fupported 
Ifj its adhefion to the particles of air, and is not precipitated by cold. In 
this ftratum it feems probable that the meteors called fliooting ftars are |>ro- 
winced; and that they confifi; of eledric fparks, or lightning, pafling from 
<>&e region to another of thefe invifible fields of aero-aqueous iblution. The 
^ight of thefe fliooting ftars has not yet been afcertained by fufficient ob- 
ferration. Dr* Blagden thinks their fituation is lower down in the atmof- 
phere than that of fire-balls, which he conje<%ures from their fwift apparent 
'"^on, and afcribes their (inallnefs to the more minute divifion of the elcc- 
^ matter of which they are fuppofed to confift, owing to the greater re- 
™ncc of the denfer medium through which they pafs, than that in which 
^ fire-balls cxift. Mr. Brydone obferved that the fliooting ftars appeared 
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to him to be as high in the atmofphere, when he was near the fnxxiniit of 
Mount Etna, aa they do when obfenred from the plain. PhiL Tranf^ 
▼ol. LXIII. 

As the flratum of air in which (hooting ftars are fappofed to eiift, is 
much rarer than that in which lightning rcfides, and yet mndi denfer than 
that in which fire-balU are produced, they will be attraded at a greater 
diftance.than the former, and at a lefs than the latter. From thb rarity of 
the air, fo finall a found will be produced by their ezplofion, as not to reach 
the lower parts of the atmofphere; their quantity of light, from their greater 
<iiftance, being imall, is nevet' feeta through denfe air at aH, and thence does 
not appear red, like lightning or fir^-balls. There are no apparent clouds 
io emit or to attrad them, becaufe the conftituent parts of thefe aero-aque* 
ous regions may poiTefs an abundance or deficiency of eledric matter, and 
yet be in perfed reciprocal folution. And, laftly, their apparent train of 
light is probably owing only to a continuance of their impreflion on the eye; 
as when a fire ftick is whirled in the dark it gives the appearance of a 
complete circle of fire: for thefe white trains of (booting ftars quickly va^ 
ni(h, and do not feem to fet any thing on fire in their paflage, at feems t« 
iMqspeil in the tranfit of fire-balls. 

3. The fecond region or ftratnm of air termiBatel, I foppofe, where tk< 
twilight ceafes to be refiraded, that is, where the air is 30cx> timet rarer 
than at the farface of the ^arth; and where it feetos probabk that the com- 
Mon air ends, and is furfonnded by an atmo^ert of inflammable gal tea- 
hAd rarer than itfelf. In this region I believe fire-biHs fometimes.to pais, 
tnd at otb^ tiihes the northern lights to ezift« One of theie fire-balk, or 
dfaco volans, was obferved by Dr. Pringle, and many Others, on Iftfw. 26, 1758, 
which was afterwards eftimated to have been a mile and a half m cirenm- 
ference, to have been about one hundred miles high, and to hAte mov^ 
towards the north with a velocity of near thirty miles in a (ecoad df tiitte. 
This meteor had a real tail many miles long, which direW off f|Murk» in its 
courfe, and the whole exploded, with a (bund like dKhmt thunder. PhiL 
Tranf. vol. LI. 

t)r. Slagden has related the hiftoi^ of another large mefeor, or fire-ball, 
Which was (een.the i8th of Augvfi^ 1783, with many ingenious obferva- 
fions and conjedures. This was eftimated to be between 60 and 70 miles 
high, and to travel looo miles at the rate of about twenty miles ita a fecond. 
This fire-ball had likewife a real train of light left behind it in iti paflage, 
which varied in colour, and, in fome part of its courfe, gave off fparks or 
explofions where it had been brighteft ; and a du(ky I'ed fti^ak remained 
vifibic perhaps a minute. Phil. Tranf. vol. LXXIV. 

Thefe fire-balls differ from lightning, and from (hooting ftarii, in many re- 
markable circumftances; as their very great bulk, being a mile and a half 
in diameter; their travelling locx) miles nearly horizontally; their throwing' 
off fparks in their paffage ; and changing colours from bright blue to du(ky • 
red; and leaving a train of fire behind them, continuing about a minute. 
They differ from the northern lights in not being diffufed, but palling from 
•ne point of the heavens to another in a defined line ; and this ia a region 
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wb9i^ the cre|ii&ttbur atmofykere, where the air k 3000 time* surer than ft€ 
t^e fiir&ce of the earth. There has not yet been eren a conjefture which 
can account for thele s^pearances!— One 1 fhall therefore hazard; which^ if* 
it does not taform, may amufe the reader. 

Ib the note on 1. 123, it Was fiiewn that there is probably a fupematant 
ftratum of- inflammable gas or hydrogene, over the common aj^ofphere; 
•ad whoie depfity at the furface where they meet, muft be at kaft ten time* 
left than that upon which it fwims; like chemical ether floating upon water, 
«Bd perhaps without any real conta^. x. In this region, where the aerial* 
ttaaofpkert terminates, and the inflanunable one begins, the quantity of 
teaacity or refinance muft be almoft inconceivable ; in which a ball of elec- 
tricity might pais 1000 miles with greater eafe than through a thou£mdth 
part of an inch of glafs. a. Such a baU of elediricity pafling between in« 
§«mmabk and common air, would fet fire to them in a line as it pafled 
along; which would differ in colour according to the greater proportionate 
commixture of the two airs; and from the fame caufe there might occur 
greater degrees of inflamjnation, or branches of fire, in fome parts of its 
courfe. 

As thde fire-balls travel in a defined line, it is pretty evident from the 
Itnown laws of ele^icity, that they muft be attraded ; and as they are a mile 
or more in diatneter, they muft be emitted from a large furface of ele<%ric 
matter; bdcaufe large nobs give larger ^>arks, lefs difiufed, and more 
brightly luminous, than leis ones or points, and refift more forcibly the 
emiflion of the ele^ic matter. What is there in nature can attra^ them ae 
ib great a diftance as 1000 miles, and fo forceibly as to detach an ele^ric 
fpark of a mile diameter I C9n volcaiios, at the time of their eruptions, have 
this eSeStf as they are generally attended with lightning f Future obferva- 
tioBs muft difcover thefe fecret operations of nature ! . As a ftream of com- 
mon air is carried along with the paffage of electric aura from one body 
to another, it is eafy to conceive, that the common air and the inflamma- 
ble aur between which the fire-ball is fuppofed to pafs, will be partially in- 
termixed by being thus agitated, and fo far as it becomes intermixed it will 
take fire, and produce the linear flame and branching fparks above defcribed. 
In this circumftange of their being attra^fted, and thence pafling in a defined 
line, the fire-balls feem to difler from the corufcations of the aurora burealis, 
or northern lights, which probably take place ip the fame region of the at- 
mofphere; where the conunon air exifts in extreme tenuity, and is covered 
by a £tSi rarer fphere of inflammable gas, ten times lighter than itfelf. 

As the ekdric ftreams, which conftitute thefe northern lights, feem to be 
repeUed or radiated from an accumulation of that fluid in the north, and not 
attzaded like the fire-balls; this accoimts for the diffufion of their light, as 
well as the filence of their paflage ; while their variety of colours, and the 
permanency <^ them, and even the breadth of them in different places, may 
depend on their fitting on fire the mixture of inflammable and common air 
^ough which they pais; asfeems to happen in the cranfit of the fire-balls. 

It was obferved by Dr. Pricftley, that the ele Aric fhock taken through in- 
flammable air was red, in common air it is biucifh ; to thefe circumftances 

PartI. T 
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]^rhaps fome of the colours of the northern lights may bear analogy ; thong^. 
the denfity of the medium through which light is feen muft principally vary, 
its colour, as is well explained by Mr. Morgan. Phil. Tranf. VoL liXXV* 
Hence lightning is red when feen through a dark cloud, or near the horizon; 
becaufe the more refrangible rays cannot permeate fo denfe a medium. But 
the (hooting ftars confift of white light, as they are generally feen on dear- 
nights, and nearly verticial; in other fituaticms their light is probably too 
faint to come to us. But as in fome remarkable appearances of the northern 
lights, as in March, 1 716, all the prifinatic colours were feen quickly to fqc-* 
ceed each other, thefe appear to have been owing to real combuftion ; as the 
denfity of the interpofed medium could not be fuppofed to change fo fre« 
quently ; and therefore thefe colours muft have been owing to different de- 
grees of heat, according to Mr. Morgan's theory of combuftion. in Snuth*s 
Optics, p. 69. the priimatic colours, and optical deceptions of the northern 
lights, are defcribed by Mr. Cotes. 

The Torricellian vacuum, if perfedly free from air, is laid, by Mr. Mor- 
gan and others, to be a perfed: non-condu<ftor. This drcumftance there- 
fore would preclude the eledric flreams from rifing above the atmofpherek 
But as Mr. Morgan did not try to pafs an ele&ric fliock through a vacuum, 
and as air, or fomething containing air, furroUnding the tranfit of ele^ricity^ 
may be neceifary to the produ<ftion of light, the condufion may perhaps ftilL 
be dubious. If, however, the fbreams of the northern lights were fi]|>pofed to 
rife above our atmofphere, they would only be vifible at each extremity o£ 
their courfe; where they emerge from, or xcc again imumerged into the at- 
mofphere ; but not in their journey through the vacuum; for the abfence of 
e\e6knc light in a vacuum is fufficiently proved by the conunon experiment <£ 
ihaking a barometer in the dark ; the eledrlcity, produced by the iri&ion o£ 
the mercury in the g^fs at its top, is luminous if the barometer has a little 
air in it ; but there is no light if the vacuum be complete. 

The aurora borealis, or northern dawn, is very ingenioufly accounted for 
by Dr. Franklin, on principles of ele&ricity. He premifes the following elec- 
tric phenomena: i. That all new-fallen (how has much pofitive de^icity 
(binding on its furface^ 2. That about twelve degrees of latitude round the 
poles are covered with a cnift of eternal ice, which is impervious to the elec** 
trie fluid. 3. That the denfe part of the atmofphere rifes but a few miles 
high; and that in the rarer parts of it the eledric fluid will pais to almoin 
any diflance. 

Hence he fuppofes there muft be a great accumulation of pofitive eledric 
matter on the frefh-fallen fnow in the polar regions; which, not being able 
to pafs through the cruft of ice into the earth, muft rife into the rare air of 
the upper parts of our atmofphere, which will the leaft refift its paffage; and 
pafling towards the equator, defcend again into the denfer atmofphere, and 
thence into the earth in filent (h-eams. And that many of the appearances 
attending thefe lights are optical deceptions, owing to the fituation of the 
eye that beholds them; which makes all afcending parallel lines appear to 
cwiverge to a point. 

The idea, above explained in note on L 123, of the exiftence of a fjphere of 
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' inflammable gas over the atrial atmofphere, would much farour tMs theory 
of Dr. Fraoklin; becaufe in that cafe the denfe aerial atmofphere would rife a 
much lefs height in the polar regions, diminiihing almofl to nothing at the 
pole itfdf ; and thus give an eafier paifage to the afcent of the ele^ic fluid. 
And from the great difference in the fpecific gravity of the two airs, and the 
Telocity of the earth's rotation, there mnft be a place between the poles and 
the equator, where the fuperior atmofphere of inflammable gas would termi- 
nate; which would account for thefe ftreams of the aurora borealis not appear- 
ing near the equator; add to this, that it is probable the eleftric fluid may be 
heavier than the magnetic one ; and will thence, by the rotation of the earth's 
furfacc, afcend over the magnetic one by its centrifugal force; and may thus 
be induced to rife through the thin flratum of aerial atmofphere over the poles. 
See note on Canto II. 1. 193. I fhall have occaiion again to mention this great 
accumulation of inflammable air over the poles; and to conjejfture that thefe 
northern lights may be produced by the union of inflammable with common 
air, without the afliftance of the ekdlric fpark to throw them into combufUon. 
The antiquity of the appearance of northern lights has been doubted; as 
none were recorded in our annals fince the remarkable one on Nov. 14, 15749 
till another remarkable one on March 6, 1 7 16, and the three following 
nights, which was feen at the fame time in Ireland, Ruflia, and Poland, 
{extending near 30 degrees of longitude, and from about the 50th degree of 
latitude over almofl; sdl the north of Europe. There is, however, rcaibn to 
believe them of remote antiquity, though inaccurately defcribed ; thus the fol- 
lowing curious paflage from the book of Maccabees (B. II. c. v.) is fuch a 
defaiption of them, as might probably be given by an ignorant and alarmed 
people. " Through all the city, for the fpace of almoft forty days, thera 
were ieen horfemen running in the air, in cloth of gold, and armed with 
lances, like a band of foldiers; and troops of horfemen in array encountering 
and running one agasnft another, with fliaking of fliields and multitude of 
pikes, and drawing of fwojrds, and cafting of darts, and glittering of goldeo 
ornaments and hamefs.'*- 



NOTE II.— PRIMARY COLOURS. 

Clhg round the aerial hnv with prifmj bright, 

Andpleafei unttvift the fevenfold threads of light,' Canto I. 1. 1 1 7. 

THE manner in which the rainbow is produced, was, in fome meafure, 
vnderftood before Sir Ifaac Newton had difcovcred his theory of colours. 
The firft perfon who exprefsly fliewed the rainbow to be formed by the 
fcfledion of the fun-beams from drops of falling rain, was Antonio de Do- 
1^8. This was afterwards more fully and diflindlly explained by Des 
Cartes. But what cauied the dlverfity of its colours was not then under- 
wood; it was referved for the immortal Newton to difcover that the rays of 
%ht conflfted of feven combined colours of different refrangibility, which 
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could be fejNunted kt pleafirre by a wt6^ of f^aft. PemberteH't View tif 
Newton. 

Sir liaac Newton difcovered that the prifinatic fpedmm was oompofed oC 
feven coloun, in the following proportions; violet 80, indigo 40, bine 60, 
green 60, yellow 48, orange a;, red 45. If att theib cokmrs be painted an 
a circular card, in the proportion above mentioned, and die card be rapi^ 
whirled on its centre, they prodoce in the eye die fen&tion of in^dte. And 
any one of thefe colours may be imitated by painting a dktd with die twa 
colours which are contiguous to it, in the fione proportiony as in the fpec» 
tmm, and whirling them in the fame manner. 

My ingenious friend, Mr. Oalton, of Birmingham, itfceftained, in Uiib 
manner, by a fet of experiments, the fc^krwii^ propofidoD*; the truth ef 
which he had preconceived from the above data. 

I. Any colour in the prifmatic fpeArum may be imitated by a a aiat u re 
cif the two colours contiguous to it. 

a. If any three fucceffive colours in the pri&iatic fpe^rdm ere inixed^ 
they compofe only the fecond or middlemoft colour. 

3. If any four fucceffive colours in the prifmatic fpedfcmm be mixed, a 
tint iimilar to a mixture of the fecond and third colours will be prodticed,but 
not precifely the (ame, becaufe they are not in the lame proportion. 

4* If> beginning with any colour in the circular ^drum, you take of tha 
lecend colour a ^uandty equal to the firft, fecond, and third ; and add to 
that the fifth colour, equal in quantity to the fourth, fifth, and fixth; and with 
thefe combine the fevcnth colour in the proportion it exifis in the fpedrum^ 
white Will be produced. Becaufe the firft, fecond, and third, compoie only 
the fecond; and the fourth, fifth, and fixth, compofe only the fifth; there* 
fore, if the feventh be added, the iame effed is prodoced as if all thefeven 
were en^ployed. 

5. Beginning with any colour in the circular fpeAmm, if you take a tinli 
compofed of a certain proportion of the fecond and third, (equal in quantity 
to the firft, fecond, third, and fourth,) and add to this the fixth colour, equal 
in quantity to the fifth, fixth, and feventh, white will be produced. 

From thefe curious experiments of Mr.-Galton, many phenomena in the 
chemical changes of colours may probably become better underftood; efpe- 
cially if, as I fuppofe, the fame theory muft apply to tranfmitted colours, as 
to rcfletSled ones. Thus it is well known, that if the glafs of manganefe, 
which is a tint probably compofed of violet and indigo, be mixed in a cer. 
tain proportion with the glafs of lead, which is yellow, that the mixture be- 
comes tranfparent. Now, from Mr. Galton*s experiments, it appears, that in 
Tt&eAcd colours fueh a mixture wOuki produce white, that is, the fimie as 
if all the colours were refleded. And, therefore, in tranfmitted colours 
the fiune circumftances muft produce tranfparency, that is, the ftune u if 
all the colours were tranftnitted. For the particles which conftitute the 
glafs of manganefe will tranfmit red, violet, indigo, and blue; and thofe of 
the glafs of lead will tranftnit orange, yellow, and green; hence ail the pri- 
mary oc^ours, by a mixture of thefe glafles, become tranftnitted, that ky the 
glais becomes tranfparent. ^ . 
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Mf, -Galtoii'lias ftiitfaer obierved, tkat five fucceilive pri(natic eti&un 
may be omibined in fuck proportions as to produce but one colour, a cir^ 
cmnftttice which mi^t be of confequence ia «hc art of painting. For if 
JOB K^gm at any fMUt of the circular fpe&nua above defcribed, and take 
the firfty-lecood, and third colours, in the proportiocis in which they adSt is 
tke %»eAniB$ thelb will compoTe only the iecond colour, equal in quantity 
40 the firft,- £»i»d, and third; add to thefe the thii^, fourth and fifth, ia 
the propoftioD they ezift in the fpe^rum, and theie wiH produce the 
Ibttth colow, equal in quantity i)o the third, fourth, and fifth. Confe- 
•^leatly this is precifely the fame thing ^s mixing the fecond and fourth co^ 
hmn only ; which mixture would only produce the third colour. There- 
£01%, if you combine the firft, iecond, fourth and fifth, in the proportions 
in which th^ exift in the fpedrum, with double the quantity of the third 
colouEy ithis third colour will be produced. It is probable that many of the 
imexpe^ed changes in mixing colours on a painter's pallet, as well as in 
more fluid chemical mixtures, may depend on thefe principles rather thaa 
-mA a Bjsw arrangement or combination of their minute particles. 

Mr. Galton further obferves, that white may univerlally be produced by 
tlie cembination of one prifinatic colour, and a tint intermediate to two 
others. Wluch tint may be diiUnguiihed by a name compounded of the 
Iwo colours to which it is intermediate. Thus white is produced by a mix^* 
tare of red with blue-green. Of orange with indigo-blue. Of yellow with 
viokt-iadigo. Of green with red-violet. Of blue with orange-red. Of 
indigo with yellow-orange. Of violet with green-yellow. Which, he fur* 
ther remarks, ocadly coincides with the theory and fads mentioned by Br, 
Robert Darwin, of Shrewflmry, in his account of oqular ipe<ftra ; who has 
fliewn, that when one of thefe contrafted colours has been long viewed, a 
fpedrum, or appearance of the other, becomes vifible in the fatigued eye^ 
PhiL Tranf. voL LXXVI. for the year 1786. 

Thefe experiments of Mr. Galton m^ght much aifift the copper<.plate prin« 
ters of callieoes and papers in colours, as three colours, or more, might b« 
produced by two copper-plates. Thus, fuppofe feme yellow figures were 
put on by the firft plate, and upon fome parts of thefe yellow figures, and 
on other parts of the ground, blue was laid on by another copper-plate. 
The three colours of yellow, blue, and green, might be produced, as green 
leaves with yellow and blue flowers. 



NOTE III.— COLOURED CLOUDS. 

Mve^sJiUun e«ucb 'with gorgeous tints adorn^ 

And^e the arrowy throne of rifing morn, Canto I. 1. II9, 

-THE rays from the rifing and fetting fun are refrai^d by our fpherical 
aAmoijphere; hence the moft refrangible rays, as the violet, indigo, and blue, 
are refleded in greater quantities from the morning and evening flcies; and 
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the lead refrangibk ones, as fed and orange, arc laft fecn about the fettiog 
fun. Hence Mr. Beguelin obfcrved, that the fhadow of his finger on his 
pocket-book was much bluer in the morning and evening, when ic fludow 
was about eight times as h>ng as the body from which it was projeded. 
' Mr. Melville obferves, that the blue rays being more refrangible, are bcirt 
down in the evenings by our atmofphere, while the red and orange, being 
lefs refrangible, continue to pafs on, and tinge the morning and evening 
clouds with their colours. See Prieftley's Hiftory of Light and Colours, 
p. 440. But as the particles of air, like thofe of water, are tbemfelves blue, 
a blue fliadow may be feen at all times of the day, though much more 
beautifully in the mornings and evenings, or by means of a candle in the 
middle of the day. For if a fhadow on a piece of white paper is produced 
by placing your finger between the paper and a candle in the day light, the 
ihadow will appear very blue; the yellow light of the candle upon Uie other 
parts of the paper apparently deepens the blue by its contraft, tkefe colours 
being oppofite to each other, as explained in note II. 

Cc^ours are produced from clouds or mifis by refradion, as weH as by 
reflexion. In riding in the night over an unequal country, I obferved a 
Tery beaotiful coloured halo round the moon, whenever I was covered with 
a few feet of mift, as I afcended from the vallies^ which ceafed to appear 
when I rofe above the mift. This I fuppofe was owing to the thinnels of 
the ilratum of mift in which I was inunerfed; had it been thicker, the co- 
lours refraded by the (mall drops, of which a fog cenfifts, would not have 
pafled through it down to my eye. 

There is a bright fpot feen on the cornea of the eye, when we face a win- 
dow, which is much attended to by portrait-painters; this is the light it- 
fleded from the fpherical furface of the poliihed cornea, and brought to a 
focus; if the obferver is placed in this focus, he fees the image of the win- 
dow; if he is placed before or behind the focus, he only fees a luminout 
fpot, which is more luminous, and of lefs extent, the nearer he approaches 
to the focus. The luminous appearance of the eyes of animals in the dufky 
corners of a room, or in holes in the earth, may arife, in fome inftances, 
from the fame principle ; viz. the reflexion of the light from the ^herical 
cornea, which will be coloured red or blue, in fome degree, by the morn- 
ing, evening, or meridian light, or by the objeds from which that light is 
previoufly refleded. In the cavern at Colebrook Dale, where the mineral 
tar exfudes, the eyes of the horfe which was drawing a cart from within 
towards the mouth of it, appeared like two balls of phofphorus, when he 
was above 100 yards off, and for a long time before any other part of the 
animal was vlfible. In this cafe I fufped the luminous appearance to have 
been owing to the light which had entered the eye, being refleded from 
the back furface pf the vitreous humor, and thence emerging again in pa- 
- rallel rays from the animal's eye, as it does from the back furface of the 
drops of the rainbow, and from the water-drops which lie, perhaps without 
contad, on cabbage-leaves, and have the brilliancy of quick-filver. This 
accounts for this luminous appearance being heft feen in thofe animals which 
have large apertures in their iris, as in cats and horfes, and is the only part 
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viiiblc in obfcurie places, becaufe this is a better refleding furface than any 
ether part of the'animaL If any of thefe emergent rays from the animal's 
eye can be fuppofed to haye been refle<fted from the choroid coat, through 
t^ iemi-tranfparent retina, this would account for the coloured glare of the 
tyct of dogs, or cats, and rabits, in dark corners. 



NOTE IV.— COMETS* 

>Alarm vuitb eomet^blaze the Japphire plain ^ 

ITht wan ^ars glimmering through itsjilver train, CaNTO I. L Z32« 

THERE have been many theories invented to account for the tails of co- 
ttiets. Sir Uaac Newton thinks that they coniift of rare vapours raifed from 
the nucleus of the comet, and fo rarefied by the fun*s heat as to have their 
j^eral gravitation diminifhed, and that they, in confequence, afcend oppo- 
iite to the fun, and from thence refled the rays of light. Dr. Hallcy com- 
pares the light of the tails of comets to the ftreams of the aurora bbrealii, 
and other ele^ic effluvia. Phil. Tranf. No. 347. 

•Dr. Hamilton obferves, that the light of (mail (tars is feen undiminilhed 
through both the light of the tails of comets, and of the aurora borealis, and 
hu £uther' illuftrated their ele&ric analogy; and adds, that the tails of co- 
mets coafift dF a lucid felf-ihining fubftance, which has not the power of re- 
fira&ing or refledfcing the rays of light. Eflays. 

The tail of the comet of 1744, at one time appeared to extend above 16 
degrees from its body, and muft have thence been above twenty-three mil- 
lions of miles long. And the comet of 1680, according to the calculations 
of Dr. Halley, on Nov. the iith, was not above one fcmi-diameter of the 
earth, or left than 4000 miles to the northward of the way of the earth; 
at which time had the earth been in that part of its orbit, what might have 
been the confequence! No one woidd probably have furvived to have re- 
giftered the tremendous efPeds. 

The comet of 1531, 1607, and 1682, having returned in the year 1759, 
according to Dr. Halley's predi(Sion in the Phil. Tranf. for 1705, there 
ieems po reaibn to doubt that all the other comets will return after their 
proper periods. Aftronomers have in general acquiefced in the conjci^ure 
of Dr. Hailey, that the comets of 153a, and 1661, are one and tlic fame 
comet, from the fimilarity of the elements of their orbits, and were, there- 
fore, induced to expeA its return to its perihelium in 1789. As this coiiiet 
is liable to be diflarbed, in its afcent from the fun, by the planets Jupiter 
and Saturn, Dr. Maikelyne ezpedied its return to its perihelium in the be- 
ginning of the year 1789, or the latter end of the year 1 7 88, and certainly 
fome time before the 27th of April, 1 7 89; which predi<^ion has not been 
fulfilled. Phil. Tranf. vol. LXXVI. 

As the comets arc fmall mafTes of matter, and pafs in their perihelion 
Tcry near the fun, and become invifible to us, on thefe accounts, in a fiiort 
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fytJtc t>i tlmt, tlieir mmiber has not yet been afcertuqpd, and will pio^ 
hahtf increafe with the improyement of our tekfct^ies. M. Bode l^u gk> 
"ven a table of 7% comets, who£e orbits are already cakvlated; of thefe 
60 pais within the earth's orbit, and only twelve without it ; and moft of 
them appear between the orbits of Venus and Mercury, or nearly midway 
between the iTun and earth ; from whence, and from the planes of their or- 
bits being inclined to that of the earth and other planets in all pofBble an- 
gles, they are belieyed to be leis liable to interfere with, or injure each 
other. M. Bode afterwards inquires into th< neareft approach it is poffible 
for each of the known comets to make towards the earth's orbit. He finds 
that only three of them can come within a diftance equal to two or tl^ee 
times the diftance of the moon from it; and then adds the great improba- 
bility, that the earth ihould be in that dangerous point of its orbit, at the 
inibnt when a comet, which may have been abfent fonie centuries, pdOTet 
fe rapidly paft it. Hiftoire de I'Academ* RoyaL Berlin. 179a* 



NOTE v.— SUN'S RAYS. 

^THE difpnte among philofophers about phlogiflon is not concerning the 
^uftence of an inflammable principle, but rather whether there be one or 
more inflammable principles. The difciples of Stahl, which till lately in- 
cluded the whole chemical world, believed in the identity of phlogifton in all 
bodies which would flftme or calcine. The difciples of Lavoifier pay honuge 
Co a plurality of phlogiftons, under the various names of charc^d, fulphur, 
metals, ^c. Whatever will unite with pure air, and thence compofe an acid, 
is efteemed, in this ingenious theory, to be a difierent kind of ^hlmtdc or 
inflammable body. At the fame time there remains a doubt whether thefe 
inflammable bodies, as metals, fulphur, charcoal, &c. may not be compounded 
of the fame phlogifton along with fome other material yet undiTcovered, and 
thus an unity of phlogifton exift, as in the theory of Stahl, though very dif- 
ferently applied in the explication of chemical phenomena. 

Some modern philofophers are of opinion, that the fun is the great foimtain 
from which the earth and other planets derive all the phlogifton which they 
poiTefs; and that this is formed by the combination oi the folar rays with sdl 
opake bodies, but particularly with the leaves of vegetables, which diey fup* 
pofe to be organs adapted to abforb them. And that as animals receive ^eir 
nouriihment from vegetables, they alfo obtain, in a fecondary manner, their 
phlogifton from the fun. And laftly, as great mafles of the inineral kingdom, 
which have been found in the thin cruft of the earth wluch human labour has 
penetrated, have evidently been formed from the recrements of animal and 
vegetable bodies, thefe alfo are fuppofed thus to have derived their phlogiftoff. 
from the fun. . 

Another opinion concerning the fun's rays is, that ^ey are not luminou* 
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•liU they arrive at our atmofphere ; and that there uniting witK fome part of 
the air, they produce combuftion, and light is emitted; and that an ethereal 
acid, yet undifcdvered, is formed from this combuftion. 

The more pi'obable opinion is, perhaps, that the fun is a phlogiftic mafs o^ 
matter, whofe furfaCe is in a ftate of combuftion, which, like other burning 
bodies, emit^ light, with immenfe velocity, in all directions; that thefe 
rays of light a^ Upon all opake bodies, and, combining with them, either 
idifplace or produce their elementary heat, and become chemically combined 
with the phlogiftic part of them ; for light is given out when phlogiftic bo-^ 
(dies Unite with the oxygenous principle of the air, as in combuftion, or id 
the reduction of metallic cakes ; thus in prefenting to the flame of a candle 
a Ictter-'wafet (if it be coloured ^ith red-lead) at the time the red-lead be* 
tomes a nietallic drop, a flafh of light is perceived. Dr. Alexander Wilfod 
^ery ingenioUfly endeavours to prove, that the fun is only in a ftate of com- 
buftion on its furface, and that the dark fpots feen on the diik are excava-' 
tions or caverns through the Ituninous cruft, fome of which are 4000 milerf 
in diameter. Phil. Tranf.* 1774* Of this I ihall have occafion to fpeak 
iigain; 



NOTE VI.— CENTRAL FIRES. 

licuttd her Jiillocentre tread the burning foil. 

And ivatcb the billotvy Lavas as tbiey boil, Canto I. 1. I39; 

M. D£ MAIRAN, in a paper publiihed in the Hiftoire de TAcademie 
de Sciences, 1765^ has endeavoured to fhew, that the earth receives but st 
iinal] part of the htat which it poiTelTes, from the fun*s rays, but it is prin- 
cipally heated by fires within itfelf. He thinks the fun is the caufe of the 
viciflitudes of our feafbns of funmier and winter, by a very fmall quantity 
of heat in addition to that already refiding in the earth, which, by emana- 
tions from the centre to the circiunference, renders the furface habitable, 
and without which, though the fun was conftantly to illuminate two 
thirds of the globe at once, with a heat equal to that at the equator, it 
would foon become a mafs of folid ice. His reafonings and calculations on 
this fubje6t are too long and too intricate to be inferted here, but arc 
equally curious and ingenious, and carry much convidion along with them. 

The opinion that the centre of the earth confifts of a large mafs of burn-^ 
ing lava, has been efpoufed by Boyle, Boerhaave, and many other philo- 
fophers. Some of whom, confidering its fuppofed effedis on vegetation and the 
formation of minerals, have called it a fecond fun. There are many argu- 
ments in fupport of this opinion, i. Becaufe the power of the fun does 
not extend much beyond ten feet deep into the earth, all below being, in 
winter and fummer, always of the fame degree of heat, vi;z. 48, which being 
much warmer than the mildeft ffoft, is fuppofed to be fuftained by fome in- 
ternal diftant fire. Add to this, however, that from experiments made fome 

PartI. U 
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years ago by Dr. Franklin, the fpring-water at Philadelphia appeared to be df 
J 2 of heat» which feems farther to cdnfirm this opinion, fince the climates ip 
^orth- America are fuppofed to be cblder than thofe •f Europe under fiml. 
lar degrees of latitude. 2. M. De Luc, in going 1 35 9 feet perpendicular 
into the mines of Hartz, on July the jth, 1 7784 on a very fine day, found 
the air at the bottom a little warmer thao at the top of the ihaft. Phil 
Tran£ yol. LXIX. p. 488. In the mines tn Hungary, Which are 500 cu- 
bits deep, the- heat becomes Very troubkfome when the miners get below 
480 feet depth, MoHmus dt L^is fuhter, p. 1 3 1. But as fome othel' deep 
mines, as mentioned by Mr. Kirwan, are faid to poiTefs but the common heat 
6f the earth } and as the cruft of the globe, thus penetrated by human labour, 
b fo thin compared with the whole, no certain dedu(Siion can be made from 
thefe feAs 00 either fide of the queftion. 3. The Krarm-fpriags in many 
parts of the earth, at great diftance from any volcanos, feem to originate 
from the condenfation of vttpours ariUng from water which is bdiled by fub- 
terraneous fires, and cooled again in their paflage through a certain length 
of the colder foil; for the theory of chemical (blution will not explain the 
equality of their heat at all feafons, and through fo many centuries^ Se^ 
note on Fucus, in vol. II. See a letter on this fubje<% in Mr. Pilkinton*s 
View of Derbyfhire, from Dr. Darwin. 4. From the fituations of volcanos 
which are always found upon the fummit of the highefl mountains. For 
as thefe iliountains have been lifted up, and lofe feveral of their uppermoft 
firata as they rife, the lowed fltata of the earth yet known appear at the 
tops of the higheft hilU ; and the beds of the volcanos Upon thefe hills muft, 
in confequenee, belong to the loweft firata of the earth, confiiUog, perhaps, 
of granite or bafaltes, which were produced before the exifteace of animal 
or vegetable bodies, and might conftitttte the original nucleus of the earth, 
which I have fuppofed to have been projeded from the fun; hence the vol« 
canos themfeives appear to be fpiracula, or chimneys, belonging to great cen« 
tral fires. It is probably owing to the efcape of the elaftic vapours from 
thefe fpiracula, that the modern earthquakes are of fuch fmali extent com* 
pared with thofe of remote antiquity, of which ther veftiges remain all over 
the globe, j. The great fize and height of the continents, and the great 
fize and depth tl the South-fea, Atlantic, and other oceans, evince that the 
firil earthquakes, which produced thefe immenfe changes in the globe, .muft 
have been occafioned by central fires. 6. The very diftant and expeditious 
communicatioii of the fhocks of fome great earthquakes. The earthquake 
at Lifbon, in 1755, was perceived in Scotland, in the Peak of Derbyfliire, 
and in many other diflant parts of Europe. The percuifions of it travelled 
with about the velocity of found, viz^ about thirteen miles in a minute. 
The earth4uakc in 1693 extended a6cX) leagues. (Goldfmith*s Hiftory.) 
Thefe phenomena are eafily explained if the central parts of the earth con- 
fid of a fluid lava, as a percuifion on one part of fuch a fluid mafs would be 
felt on other parts of its confining vault, like a flroke on a fluid contained 
in a bladder, which, however gentle on one fide, is perceptible to the hand 
placed on the other ; and the velocity with which fuch a concuflion would 
travel, would be that of found, or tlurteen miles in a minute. For further 
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information oh dus part of the fubje<%, the reader is referred to Mr. Midieri 
C(ceIIent treatife on earthquakes in the Phil. Tranf. vol. LI. 7. That there 
is a mTity at the centre of the earth is inade probabli: by die late ezpcrlr 
ments on the attradUon of mountains, by Mr. Maikelyne, who fuppofed, 
from odier coniiderations, that the denfity of the earth near the furface 
flxonld be five timeB lefs than its mean denlity. Phjl. Tranf. yol. LXV. p. 
498. But fpnad from the attra<^ion of the mountain Sehehaliien, that it is 
pirafaable^ tke mean denlity of the earth is but double that of the hiU. Ihid. 
p. s$%, Hence, if the firfl: lappoiitioa be well founded, tiyere would appear 
to ^ a cairity at the centre of confiderabtjle ma^itude, £|?om whence th« 
imnenlie beds and mouatains of lava, toadftone, bafaltos, granite, behave 
been protmdedf 8. The variation of the comp^Us can only be accovnted 
for by fuppofing the central parts of the earth to confift of a fluid mals, and 
that part of this fluid is iron, which» requiring a greater degree of heat 
to bring it into fufion than giais or other metals, remains a folid, and the 
via incrtz of this fluid mafs, with the iron in it, occafions it to perform 
fewer revc^tions than the cruft of folid earth over it, and thus it is gradu- 
ally left behind, and the place where tke floating iron refides is pointed td 
by the diPedfc <»* retrograde motions of 'the magnetic needle. Thi» feems to 
have been nearly the opinion of Pr. Hidley and Mr. Euler. 



NOTE VII.^ELEMENTARY HEAT, 

OrffAere <mfj^bere in wdetung waves expand^ 

And ^ad wHi gmuil warmth tbf incumbent iani, Cant« I. 1. 143^ 

A CERTAIN quantity of heat feems to be combined with all bodies, be- 
^ea the feofible quantity which gravitates like the ele<%ric fluid amongil 
them. This combined heat, or latent heat, of Dr. Black, when fet at li- 
berty by fermentation, inflammation, cryftallization, freezing, or other che- 
mical attractions producing new eombinafiottf pafies as a fluid element into 
the furrounding bodies. And by thawing, diflufion of neutral falts in wa- 
ter, melting, and other chemical filutions, z portion of heat is attracted 
from the bodies in vicinity, and enters into or becomes combined with the 
new folutions. 

Hence a combination of metals with acids, of effential oils and acids, of al- 
cohol and water, of acids and water, give out heat; whilft zfoltition of fnow 
in water or in acids, and of neutral falts in water, attra<9: heat from the 
iurreunding bodies. So the acid of nitre mixed with oil of cloves unitea 
with it, and produces a mofl: violent flame ; the fame acid of nitre poured 
on fnow inftantly diflblves k, and produces the greateft degree of cold yet 
"known, by which, at Peteriburgh, quick-filver was firft frozen in 1760. 

Water may be cooled below 3a degrees without being frozen, if it be placed 
on a folid floor, and fecured from agitation ; but when thus cooled below 
the freezing point, the leaft agitation turns part of it fuddenly into ice, and 
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when this faddeti freezing takes place, a thermometer placed in it inftantly ri". 
ics, as fome heat is g^ven out in the adi: of congelation, and the ice is thus 
left with the izsat fenfthle degree of cold as the water had poflefTed before it 
Vras agitated, but is, neverthelefs, now cpmbined with lefs latent heat. 

A cubic inch of water thus cooled down to 32 degree9, mixed with an 
fqual quantity of boiling water at aiz degrees, will cool it tp the middle 
pumber between thefe two, or to 122. But a cubic inch of ice, whofe fen<«. 
iible cold alfo is but 32, mixed with an equal quantity of boiling water, 
will cool it fix times as much as the cubic inch of cold water above-men- 
tioned, as the ice not only gains its ihare of the fenfible or gravitating heat 
of the boiling water, but attracts to itfclf alfo, and combines with the quanr 
|ity of latent heat which it had loft at the time of its congelation. 

So boiling water will acquire but 212 degrees of heat under the common 
prefliire of the atmofphere, but the fteam raifed from it by its expanfion, oc 
by its folution in the atmofphere, combines with and carries away a prodi- 
gious quantity of heat, which it again parts with on its condenfation, a^ is 
(een in commoii diftillation, where the large quantity of water in the worm 
tub is fo foen heated. Hence the evaporation of ether on a thermometer 
foop (inks t|ie mercury below freezing, and hence a warmth of the air 
in winter frequently fucceeds a fiiower. 

When the matter of heat, or calorique, is fet at liberty from its combina^ 
tions, as by inflammation, it pafles into the furrounding bodies, which pof- 
fefs different capacities of acquiring their Ihare of the loofe or fenfible heat ; 
thus a pint meafure of cold frzXjtr at 48 degree?, mixed with a pint of boil- 
ing water at 2x2 degrees, will cool it to the degree between thefe two 
numbers, or to 154 degrees, but it requires twp pint meafures of quick-filver 
^t 48 degrees of heat, to cool one pint of water as above. Thefe and other 
curious experiments are adduced by Dr. Black, to evince the exiftence of 
combined or latent heat in bodieis, as has been explained by fome of his pu- 
pils, and well illuftrated by Dr. Crawford. The world has long been io 
expectation of an account of his difcoveries pn this fybjedl by the celebrated 
author himfelf. 

As this do6lrine of elementary heat in its fluid and combined fia'te is not 
yet univerfally received, I fliall here add two arguments in fupport of it, 
drawn from different fources, viz. from the heat given out or abforbed 
by the mechanical condenfation or expanfion of the air, and perhaps of 
other bodies, and from the analogy of the various phenomena of heat with 
ihofe of ele<5lricity. 

I^ If a thermometer be placed in the receiver of an air-pump, and the air 
haftily exhauftcd, the thermometer will fink fome degrees, and the glafs be- 
come fteamy; the fame occurs in haftily admitting d part of the air again. 
This I fuppofe to be produced by the expanfion of part of the air, both dur- 
ing the exhauftion and re-admiflion of it; and that the air fo expanded be- 
comes capable of attraAing from the bodies in its vicinity a part of their 
heat, hence the vapours contained in it, and the glafs receiver, are for a 
time colder, and the fteam is precipitated. That the air thus parts with its 
Rjpifturc from the Qold occafioned by its rarefadion, and not fimply by the 
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rarefa<S^ion itfeif, is evident, becaiife, in a minute or two, the fame rate^ 
fied air will again take 'up the dew depoiited on the receiver; and becaufe 
water will evaporate fooner in rare than in denjfe air. 

There is a curious phenonaenon, iimilar to this, obferved in the fountain of 
Hiero, conftru<S:ed on a large fcale at the Chemniceniian mines in Hungary. 
In this machine, the air in a large vefTel is compreffed by a column of wa- 
ter 260 feet high, a ftop-cock is then opened, and as the air iifues out with; 
great vehemence, and thus becomes immediately greatly expanded, fo much 
cold is produced, that th6 moifture from this flream of air is precipitated ill 
the form of ihow, and ice is formed, adhering to the nofel of the cock. 
Thb remarkable circumftance is defcribed at large, with a plate of the ma- 
chine, in PhiL Tranf. vol. LII. for 1761. 

The following experiment is related by Dr. Darwin, in the Phil. Tranf. 
voL LXXVIII. Haying charged an air-gun as forcibly as he well could, 
the aii-cell and fyringe became exceedingly hot, much more fo than could 
be afcribed to the fridlion in working it; it was then left about half an 
hour to cool down the temperature of the air, and a thermometer having 
been previoufly fixed againft a wall, the air was difcharged in a continual 
flream on its bulb, and it funk many degrees. From thefe three experi- 
ments of the fleam in the exhaufted receiver being depofited and re-abforb- 
ed, when a part of the air is exhaufted or re-admitted, and the ihow pro- 
duced by the fountain of Hiero, and the extraordinary heat given out io 
charging, and the cold produced in discharging an air-gun, there is reafon 
to conclude, that when air is mechanically comprefied, the elementary fluid 
heat is preifed out of it, and that when it is mechanically expanded tho 
fame fluid heat is re-abfQrbed from the common mafs. , 

It is probable all qther bodies as well as air attrad heat from their neigh*. 
hours when they are mechanically expanded, and give it out when they are 
mechanically condenfed. Thus when a vibration of ;the particles of hard 
bodies is excited by fridipn or by percuifion, thefe particles mutually recede 
from and approach each other reciprocally ; at the times of their receflioQ 
from each other, the body becomes enlarged in bulk, and is then in a con- 
dition to attratSl heat from thofe in its vicinity with great and fudden power, 
at the times of their approach to each other this heat is again given out ; 
but the bodies in cont^dl having in the mean while received the heat they 
had thus loft, from other bodies behind them, do not fo fuddenly or fo for- 
cibly re-abforb the heat again from the body in vibration; hence it remains 
on its furface like the eledific fluid on a rubbed glafs globe, ^nd for the 
fame reafon, becaufe there is no good condu<5lor to take it up again. Hence 
at every vibration more and more heat is acquired, and ftands loofe upon 
the furface, as in filing metals, or rubbing glafs tube^, and thus a fniith, with ^ 
few ftrokcs on a nail on his anvil, can make it hot enough to light a brim- 
flone match; and hence in ftriking flint and fteel together, heat enough ia 
produced to vitrify the parts thus ftrucken off, the quantity of which heat 
is again probably increafed by the new chemical combination. 

II. The analogy between the phenomena of the elcAric fluid and of heat, 
furniflies apother argujpient ia fuppo^t of the exificuce of heat as a gravitaC- 
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ing fluid. I. They are both accumulated by fridloo on the excited body. 
SI. They are propagated eafily or with difficulty along the lame daflet of 
bodies; with eafe by metals, with ieis eaie by water, and with difficulty by 
fefini» bees-wax, Glk, air, and glafs. Thus glafs caaes, or canes of ieating- 
wax, may be melted by a blow-pipe, or a candle, within a quarter of an 
inch of the fingers which hold them, without any inoonTcnient heat, while 
a pin, or other metallic fubftance, applied to the flame of a candle, fo rea- 
dily conduds the heat as immediately to bum the fingers. Hence clothes 
of filk keep the body wanner than clothes of linen c^ equal thickne6, by 
confining the heat upon the body. And hence plains are fo much warmer 
than the fummits of mounuins, by die greater denfity of the air coofiniDg 
the acquired heat upon them. 3. They both give out light in their pafiage 
through air, pediaps not in their paflage throvgh a vacnum. 4. They both 
of them fufe or Tctrify metals. 5. Bodies, after being ele&rized, if tli^ an 
mechantcaHy extended, will receiTe a greater quantity of eledricjty, as in 
Dr. Franklin's experiment of the chain in the tankard; the fame feems true 
in refped to heat, as explained above. 6. Bocii heat and dedricity ton* 
tribute Co ibrpend ilcam in the atmofphere, by producing or increafing the 
repuliion of its particles. 7. They both grayitate, wlien they haye been 
accumulated, till tiiey find their equilibrium. • 

If we add to the above the many chemical experiments whkh receive an 
eafy and elegant explanation from the fuppofed matter of heat, as employed 
in the works of Bergman and Lavoifier, I think we may reafooably afiow of 
its exiflence as an element, occafionally combined with other bodies, and oc- 
cafionally exlfling as a fluid, like tiic eleSric fluid gravitating amongft them, 
and that hence it may be propagated from the central fires of the earth 
to the whole mafs, and contrib^ite to preferve the mean heat of the earth, 
which, in this country, is about 48 degrees, but variable from the greater or 
lefs cffc&. of the fun*s heat 'in different cKmates, fo well explained in Mr» 
Kirwan*s Treatife on the temperature of different latitudes. Z7S7. Elmfly. 
London. 



NOTE VIII.— MEMNON's LYRE. 

So to the Jacred Sun in Memnon^s fane^ 

Spontaneous concords quired the matin Jlrain, Canto I. 1. 1 83. 

THE gigantic ftatue of Mcmnon, in his temple at Thebes, had a lyre in 
his hands, which, many credible writers aflure us, founded when the rifing 
fun (hone upon it. Some philofophers have fuppofed that the fun's light 
pofifeflcs a mechanical impulfe, and that the founds above-mentioned might 
be thence produced. Mr. Michel conftru(%ed a very tender horizohtd ba- 
lance, as related by Dr. Prieftlcy in his hiftpry of light and colours, for t|>|s 
|)urpofe, but fome experiments, with this balance, which I faw made by tiie 
iate Dr. Powel, who threw the focus of ^ large refledor on one extremif y 
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tf H9 were not conclaiiTe either way, a» tke copper leaf «f tlie t»lanct ap^ 
^itMKhed in one experiment and receded in amxther. 

Tiiere ar^ however, methodt hj which either a rotative or altemati^ 
motion may be produced by very moderate degrees of heat. If a ftraigW 
gla& tube, foch as are ufed for barometers, be fufpended horizontally befoi^ 
ft fire, likef a roafting fpit, it will revolve by intervals ; for as gUis is a hjMl 
condu^or of heat, the fide next the fire becomes heated fooner than the op» 
poiite fide, and the tube becomes bent into a bow, with the external part of 
the cnrve towards the fire; this curve then falls down, and produces a fourth 
part of a rrrobtion of the glals tube, which thus revolves with intermediate 
fMittiet. 

Another ahemating motiop I have feen produced by fufpending a glafil 
tube abovt eight inches long, with bulbs at each end, on a centre like a fcale^ 
beam* This curious machine is filled about one third part with pureft fpirit 
of wine, ^ other two thirds being a vacuum, and is called a pttlfe*glais; 
if it ]ie ^ced on a box before the fiire, fo that either bulb, as it riles, maf 
become fii»ded from the fire, and expofed to it when it defcends, an alter- 
nate Ubration of it is produced. For fpirit of wine in vacuo emits fleam by 
a veiy imall degree of heat, and this fleam forces the fpirit beneath it up 
into the upper bulb, which therefore defcends. It is probable fuch a ma- 
ciiiD|i on a larger fcak, might be of ufe to open the doors or windows of hot« 
liouH|l or melon-frames, when the air within them ihould become too much 
lieaUik, or might be etiiployed in more important mechanical purpofes. 

Oil tpiveUing throligh a hot fummer^s day in a chaife, with a box co- 
vered wkh leather oil the fore-axle-tree, I obferved, aft the fun ihone upon 
the blftck leather, the box began to open its lid, which, at noon, rofe above 
a foot, and could not, without great force, be prefled down; and which 
gradnally clofed again as the fun declined in the evening. This, I fuppofe^ 
might, with flill greater facility be applied to the purpofe of opening melon- 
frames, or the faihes of hot-houfes. 

The ftatue of Memnon was overthrown and fawed in two by Cambyfes, 
to difcover its internal flrudure, and is faid Hill to exift. See Savery's Let- 
ters on £gypt. The truncated flatiie is faid, for many centuries, to hav« 
faluted the rifing fun with cheerful tones, and the fetting fun with melan- 
choly ones. 



NOTE IX.^LUMINOUS INSECTS. 

Star o/the edrthj and diamond of the n'tgbt. Canto I. I. 196. 

THERE are eighteen fpecies of Lampyris, or glow-worm, according to 
Linnaeus, fome of which are found in almofl every part of tlie world. In 
many of the fpedes the females have no wings, and are fuppofed to be difcovercd 
by the winged males by their fhining in the night. They become much 
more lucid when they put themfelves in motion, which would feem to in- 
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dicate that their light is owing to their refpiration ; in which proccfs it if 
probable phofphoric acid is produced by the combination of vital air with 
fome part of the blood, and that light is given out through their tranfparent 
bodies, by this flow internal' combuflion. 

There is a fire-fly, of the beetle kind, defcribed in the Di&. Raifonne, un- 
der the name of Acudia, which is faid to be two inches long^ uxd inhabits 
the Weft-Indies and South- Am erica; the natives ufe them inftead of candles^ 
putting from one to three of them under a glafs. Madam Merian Eys, 
that at Surinam the tight of this fly is fo great, that fhe law fufficiently well 
by one of them to paint and finifli one of the figures of them in her work 
on infcds. The largeft and oldeft of them are faid to become four inches 
long, and to (hine like a fltooting ftar as they fly, and are thence called Lan- 
tern-bearers. The ufe of this light to the infed itfelf feems to be, that it 
may not fly againft objects in the night; by whi<;h contrivance thcfe infedt 
are enabled to procure their fuftenance either by nigi^t or day, as their 
wants may require, or their numerous enemies permit them; whereas icmc 
of our beetles have eyes adapted only to the night, and if they happen to 
come abroad too foon in the evening, are fo dazzled that they fly againft 
every thing in their way. See note on Phofphorus, No. X. 

In fome feas, as particularly about the coaft of Malabar, as a fliip floats 
along, it feems, during the night, to be forrounded with fire, and to leave 
a long tra(% of light behind it. Whenever the fea is gently agitated, it 
feems converted into little ftars; every drop, as it breaks, emits light, like 
bodies eledrified in the dark. Mr. Bomare fays, that when he was at the 
port of Cettes, in Languedoc, and bathing with a companion in the fea, 
after a very hot day, they both appeared covered with fire after every im- 
merfion, and that laying his wet hand on the arm of his companion,, who 
had not then dipped himfelf, the exad mark of his hand and fingers was 
feen in characters of fire. As numerous microfcopic infe<Ss are found in 
this fliining water, its light has been generally afcribed to them, though it 
feems probable that fifli-flime, in hot countries, may become in fuch a ftate 
of incipient putrefadion, as to give light, efpecially^ when hj agitation it is 
more expofed to the air; otherwife it is not eafy to explain why agitation 
fhould be neceflary to produce this marine light. See note on Phofphorus, 
No. X. 



NOTE X.— PHOSPHORUS. 

Or mark ivitb Jhining letters KunieVs nami 

In the pale phofphors felf'confuming flame, CanTO I. 1. ajl. 

KUNKEL, a native of Hamburgh, was the firfl who difcovered to 
the world the procefs for producing phofphorus, though Brandt and Boyle 
were likewile faid to have previoufly had the art of making it. It was ob- 
tained from fal microcofmicum, by evaporatioii, in the form of an acid, but 



Note X. ADDITIONAL NOTES. 153 

^as fince been found in other animal fubflances, as in the aihes of hones, and 
^yen in ibme ve^^tables, as in wheat flour. Keir*8 Chemical DiA. This 
phoiphoric acid is, like all other acids, united with vital air, and requires to 
be treated with charcoal or phlogifton to deprive it of this air; it then be** 
conges a kind of animal fulphur, but of fo infianm^able a nature, tha| on the 
acceft of air it takes fire fpontaneoufly, and, as it bums, becomes again unite4 
tvith vital air, and re-^fTumes its form of phofphoric acid. 
* A» animal refpiration feems to be a kind of flow combuftion, in which it 
is probable that phofphoric acid is produced by the union of phofphonis with 
the vital air, fo it is alfo probable that phofphoric acid i|B produced in the 
excretory or refpiratory veflels of luminous infe<%s, ^ the glow-worm and 
&-e-fly, and fome marine infeds. From the fame principle I fuppofe the 
ligi^t from putrid fleih, as from the heads of haddocks, and from putrid veal, 
and from rotten wood, in a certain ftate of their putrefadion, is produced^ 
'and phofphorus, thus flowly combined with air, is changed into phofphoric 
acid. The light from the Bolognian ftone, and from calcine4 ihellf, and 
from white paper, and linen, after h^^ving been expofed for a time to the 
fnn*s light, feem to produce eitjbeir the phofphoric or fome other kind of 
acid, fyom the fulphurous or phlogiftic matter which they contain. See note 
on Beccari'^ fliells, 1. 182. 

There is another procefs feems fimilar to this flow combuftion, and that 
n-bUaebittg, By the warmth and light of the fun, the water fprinkled upon 
linen or cotton cloth feems to be decompofed (if we credit the theory of 
M. Lavoifier), and a part of the vital air thus fet at liberty and uncombined. 
and not being in its elaftic form, more eafily difiblves the colouring or phlo^ 
giftic matter of the cloth, and produces a new acid, whidi is itfelf colourlefs, 
or is waflied out of the doth by water. The new procefs of bleaching 
confirms a part of this theory, for by uniting much vital air to marine acid'^ 
by diftiUing it from manganefe, on dipping the doth to \t bleached in wa- 
ter replete with this fuperaerated marine acid, the colouring matter difap^ 
pears immediately, fooner indeed in cotton than in linen. See note XXXIV. 
There is another procefs which, I fufpecft, bears analogy to thefe above^ 
mentioned, and that is the rancidity of animal fat, as of bacon; if bacon be 
hung up in a warm kitchen, with much fait adhering on the outflde of it, 
'the fat part of it foon becomes yellow and rancid; if it be waflied with much, 
cold water after it has imbibed the fait, and juft before it is hung up, I am 
wdl informed, that it will not become rancid, or in very flight degrees. In 
the former cafe I imagine the fait on the furface of the bacon attrads water 
during the cold of the night, which is evaporated during the day, and that 
in this evaporation a part of the yvater becomes decompofed, as^in bleac^ng, 
and its vital air uniting with greater facility in it? unelafl:ic ftate with the 
animal fat, produces an acid, perhaps of the phofphoric kind, which being 
of a fixed nature, lies upon the bacon, giving it the yellow colour and rancid 
taftc. It is remarkable that the fupcraerajtcd marine acid does not bleach 
living anixnal fubftances, at Icaft it did not whiten a part of my hand whidi 
I for fome minutes expofed to it. 

Part I. X 
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NOTE XI.— STEAM-ENGINE. 

^uiei mtntes the balanced beam of giaitt^birtb^ 

IViMs bis large limbs, andy nodeUngyJkakes the earth. Camto I. 1. ftdto 

THE expanfive force of fteam was known in (bme degree to the ancients. 
Hero, of Alexandria, defcribes an application of it to produce a rotati\w mo* 
lion by the re-a^on of fteam ilTiiing from a ^here mounted upon an axit» 
through two fmall tiibes bent intb tangents, and ifluing from the oppofitd 
fides of the equatorial diameter of the fphere; the fphere was fupplied with 
fteam by a pipe communicating with a pan of boiling water, and eiiteiiag 
the fphere at one of its poles. 

A French writer, about the year 1630, defcribes a method of raifing wa^ 
ter to the upper part of a houfe, by filling a chamber with fteam, and iu^ 
fering it to condenfe of itfelf ; but it feems to have been mere theory, as 
his method was fcarcely pra&ible as he defcribes it. In 1655, iKe Marquis 
of Worcefter mentions a method of raifing water by fire, in his Century of 
Inventions, but he feems only to have availed himfelf of the expanfive force, 
and not to have known the advantages arifijig from condenfing the fteam 
by an injedion of cold water. This latter and moft Important improvement 
feems to have been made by Capt. Savery, fome time prior to i69S» £or in 
that year his patent for the ufe of that invention was confirmed by adt ef 
parliament. This gentleman appears to have been the firft who reduced 
the machine to pra<Stice, and exhibited it in an ufefiil foxm. This method 
confided only in expelling the air from a veflel by fteam, sOid condenfing 
the fteam by an inje&ion of cold water, which making a vacuum, the pref- 
fure of the atmofphere forced the water to afcend into the fteam-vefiel through 
a pipe of 24 to a6 feet high, and by the admiflion of denfe fleam fr'om the 
boiler, forcing the water in the fteam-Veflel to afcend to the height defired. 
This conftrui^Ion was defe<flive, becaufe it required very ftrong veflels to re- 
fift the force of the fteam, and becaufe an enormous quantity of fteam was 
condenfed by coming in contat^ with the cold water in the fteam-veffel. 

About, or foon after that time, M. Papin attempted a fteam-«Bgjuie on 
fimilar principles, but rather more defe<5tive in its conftru<5lioB. 

The next improvement was made very foon afterwards by Meffrs. Ncw- 
comen and Cawley, of Dartmouth; it confifted in employing for the fteant- 
veficl a hollow cylinder, fliut at bottom and open at top, fumiftied with a 
pifton Aiding eafily up and down in it, and made tight by oakum or hemp, 
and covered with water. This pifton is fufpended by chains from one end 
of a beam, moveable upon an axis in the middle of its length; to the other 
end of this beam aie fufpended the pump*rods. 

The danger of burfting the vefTels was avoided in this machine ; as how- 
ever high the water was to be raifed, it was not neceiTary to increafe the 
denfity of the fteam, but only to enlarge the diameter of the cylinder. 

Another advantage was, that the cylinder, not being made fo cold as in 
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Savier]r*8 method, miich Ids fteam wa« loft in filling it after each con- 
4eiifatioo. 

Tlie nuchine, ^wever, fliU remained impcrfed:, for the cold water 
tiuown into the cylinder acquired heat from the fleam it coodenfed* and 
Mug in a ▼effd ezhaufted of air, it produced fteam itfelf, which, in part, 
refifted the adioa of the atmoiphere on the pifton; were thif remedied hy 
thf^wj]^ in more ceid water, the deftrudion of fteam in the next filling oi 
the cylinder would be proportionally increafed. It has therefore, in prac- 
tke,',1iecii foimd advxfeabie not to load thefe engines- wkh epliimns of water 
weighing more than feyen pounds for each fquare inch of the area of the 
pifton. The bnlk of water, when converted into fteam, remained tmkoown, 
WBtil Mr. J. Watt, then of Gkigow, in 1764, determined it to he about 
1800 times more rare than water. It foon occurred to Mr. Watt, that % 
fcricA esgine would be that in which no fteam fiiould be coodenfed in fii* 
Kng the cyliadcr, and in which the fteam ftiould be fa perfedly <:ooled aa 
to produce nearly a perfedfc vacuum. 

Mr. Watt having ascertained the degree of heat in which water boiled 
in VACUO, and under pro^eilive degrees of preiTure, and ioftruded by Dr, 
Bbck'a difcovery of latent heat, having calculated the quantity of cold water 
neceflary to condenfe certain quantities of fteam fo far as to produce the 
cxhanftion required, he made a communication from the cylinder to a cold 
▼effel previoufly exhaufted of air and water, into which the fteam rulhed, 
. by its elafticity, and became immediately condenfed. He then adapted a 
- cover to the cylinder, and admitted ftean^ above the pifton to prefs it down 
inftead'of air, and inftead of applying water, he ufed oil or greafe to fill the 
pores of the oakvm, and to lubricate the cylinder. 

He next applied a pump to extradfc the injedion water, the condenfed 
fteaai, and the air, frpm the condenfing veflel, every ftroke of the engine. 

To prevent the cooling of the cylinder by the contad of the external air, 
ke furroanded it with a cafe containing fteam, which he 9^9ia proteded by 
a covering of matters which condud heat flowly. 

This conftrudUon prefented an eafy means of regulating the power of the 
engine, for the fteam being the ading power, as the pipe which admits it 
4rom the boiler is more or lefs opened, a greater or fmaller quantity can 
enter dnring the time of a ftroke, and, confequently, the engine can adl with 
eza^y the neceftary degree of energy. 

Mr. Watt. gained a patent for his engine in Z76S, but the further profe* 
cvtion of his defigns was delayed by other avocations till 1775, when, in 
eoojundion with Mr. Boulton, of Soho, near Birmingham, numerous expe- 
riments were made, on a large fcale, by their united ingenuity, and great 
improvements added to the machinery, and an ad of parliament obtained 
for the prolongation of their patent for twenty-five years ; they have, fince 
that time, drained many of the deep mines in Cornwall, which, but for the 
bappy union of fuch genius, muft immediatdy have cealed to work. One 
of thefe engines works a pump .of eighteen inches diameter, and upwards of 
-zoo fathom, or 600 feet high, at the rate of ten to twelve ftrokes, of feven 
lieet long each, 'm a minute, and that with one fifth part of the coals which 
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a common engine would have taken to do the lame wotk* The power of 
this engine may be eafier comprehended by 'faying, that it raifed a weighe 
iequal to Si,ooo pomids. So feet high, in a miniite, which ii e^ual to the 
combined adion of ooo gbod horfes. In Newcomen*8 engine this would 
have required a cylinder of the en<Minbu8 diametfer of 120 inches, or ten 
feet; but as in this engine of Mr. Watt and Mr, Boulton the ftetm a^ 
and a vacuum is made, alternately above and below the pifton, the power 
exerted is double to what the fame cylinder would otherways produce, and 
is further augmented by an inequality in the length of the two ends of the 
lever. 

Theie gentlemen haVe aUb, by other contrivances, applied their ei^;iDes 
to the turning of mills for almdft every purpofe, of which that great pile of 
machinery, the Albion Mill, is a well known inilance. Forges, iUtting 
mills, and other great works, are ereded Where nature has fumifiied no 
running water, and future times may boaft that this grand and ufeful engine 
was invented and peife(d:ed in our own country. 

Since the above article went to the prefs, the Albion Mill is no more; it 
is fuppofed to have been fet on fire by intcrefled or malicious incendiaries^ 
and is burnt to the ground. Whence London has loft the credit and the 
Advantage of poflefling the mo$ powerful machine in the world* . 



NOTE XII.— FROST. 

Iff pbglanxjirm, the Fiend of Froji aJfaiL CaNTO I, 1. 439* 

THE caufe of the expanfion of water during itis cohverfion into ice, is 
hot yet well afcertained; it was fuppofed to have been owing to the air being 
fet at liberty in the a6t of congelation, which was before diflblved in the^ 
water, and the many air bubbles in ice were thought to countenance this 
Opinion. But the great force With which ice expands during its congelation, 
fo as to burft iron bombd and coeUbms, according to the experiments of Major 
Williams, at Quebec, invalidates this idea of the caufe of it, and may fbme 
time be brought into ufe as a means of breaking rocks in mining, or pro- 
je<5ting cannon-balls, or for other mechanical purpofes, if the means of pro- 
ducing congelation fhould ever be difcovered to be as eafy as the ttieans of 
producing combuftibn; 

Mr. de Mairan attributes the increafe of bulk of frozen water to the dif- 
ferent arrangement of the particles of it in cryftalHzation, as they are con- 
flantly joined at an ahgle of 60 degrees, and muft, by this difpofition, he 
thinks, occupy a greater Volume than if they were parallel. He found the 
augmentation of the water, during freezing, to amount to one-fourteenth, 
one-eighteenth, one-nineteenth,' and when the water Was previoufly purged 
of air, to only one-twenty-fecond part. He adds, that a piece of ice, which 
was at firft only one-fourteenth part fpecifically lighter than water, on being 
cipbfcd fome days to the froft, became one-twelfth lighter than water. Hence 
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ne thinks ice, by being expefed to greater cold, ilill iucreafcs in -volume^ and 
lie thiB attributes the buifting of ice in ponds, and on the glaciers. Seo 
I>ewis*s Commerce of Arts, p. 257, and the note on Mufchus, in the fecond 
part of this work. 

This ezpanfion of ice well accdunts for the greater mlTchief done by ver- 
nal firofts attended with moifture (as by hoar frofts), than by the dry frofts, 
called black frofts. Mr. Lawrence, in a letter to Mr. Bradley, complains 
that the dale-mill, attended with a froft, on May-day, had deftroyed all 
his tender fruits ) though there was a iharper froft the night before, witliout 
a mift, that did him no injury; and adds, that a garden not a ftone*s throw 
firom his own, on a higher fituation, being aboye the dale-mift, had re* 
cei'^c^ no damage. Bradley, vol. II. p. 23 su 

Mr. Hunter, by very curious experiments, difcovered that the living 
jnipciple in fiih, in vegetables, and even in eggs and feeds, poffefies a power 
«f Fcfifting congelation. Phil.Tranf. There can be no doubt but that the 
exertions of animals to avoid the pain of cold, may produce in them a 
greater quantity of heat, at leaft for a time ; but that vegetables, eggs, or 
ieeds, ihould poflefs fuch a quality, is truly wonderful. Others have ima- 
f;iiied that animals poiTefs a power of preventing themfelves from becoming 
much warmer that} 98 degrees of heat, when immerfed in an atmofj^ere 
mbove that degree of heat. It is true that the increafed exhalation from 
their bodies will, in fome meafure, cool them, as much heat is carried off 
lyy the evaporation of fluids; but this is a chemical, not an animal procefs. 
The experiments made by thofe who continued many minutes in the air of 
a room heated fo much above any natural atmofpheric heat, do not feem 
condufive, as they remained in it a lefs time than would have been necef- 
fary to have heated a mafs of beef of the fame magnitude ; and the circula- 
tion of the blood in living animals, by perpetually bringing new fupplies of 
fluid to the Ikin, would prevent the external furface from becoming lu)t 
much fooner than the whole mafs. And, thirdly, there appears no power 
of animal bodies to produce cold in difeafes, as in fcarlct fever, in which 
the increafed adion of the veflcls of the ikin produces heat, and contributes 
to exhauft the animal power already to mu^ weakened. 

It has been thought by many that frofts meliorate the ground, and that 
they are in general falubrious to mankind. In refpcA to the former, it is 
now well known that ice or fnow contains no nitrous particles, and though 
froft, by enlarging tlic bulk of moifl: clay, leaves it fofter for a time after the 
tHaw, yet as foon as the water exhales, the clay becomes as hard as before, 
l»eing prefled together by the incumbent atmofpherc, and by its felf-attrac- 
tion, called f citing by the potters. Add to this, that on the coafts of Africa, 
where frofl is unknown, the fertility of the foil is almoft beyond our con- 
ceptions of it. In refpcA to the general falubrity of frofty feafons, the bills 
of mortality are an evidence in the negative, as in long frofts many weakly 
8iid old people perifh from debility occafioncd by the cold, and many claJTes 
of birds, and otiier wild animals, are benumbed by the cold, or deftroycd by 
Ac confequent fcarcity of food, and many tender vegetables pcrilh from the 
%cc of cold. 
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I do not think it fiiould be obje^^ to this dodrine, that there are moift 
'idays, attended with a brilk cold wind, when no viiible ice appears, and 
which are yet more difagreeable and dcftruAifie than froCtj weather. For 
on thefe days the cold moifture which is depofited on the Ikin is theie eva*> 
porated, and thus produces a degree of cold perhaps greater than the milder 
frofts. Whence, even in fuch days, both the diiagreeable ienfiitions and in- 
falubrious effects belong' to the caufe above-mentioned, vis. the.intenfity of 
the cold. Add to this, that in theie cold moift days, as wa pafs along, or 
as the wind blows upon as, a new iheet'of cold water is, as k were, per- 
petually applied to us, and hangs upon our bodies. Now, as water is 8eo 
times denfer than air, and is a much better conductor of heat, we are 
fiarved with cold, like thofe who go into a. cold bath, both by the great 
number of particles in contad with the ikin, and their great £suuiity of r&> 
cciving our heat. 

It may neverthelefs be true, that ihows of long duration, in o«tr winters, 
may be leis injurious to vegetation than great rains and Shorter frofts, for 
two reafons. I. Becaufe great rains carry down many thoufand pounds 
urordi of the beft part of the manure off the lands into the £ea, whereas 
fnow diffohres more gradually, and thence carries away lefs from the land* 
Any one may diftinguifh a fnow-flood from a rain-flood by the tranfparency 
of the water. Hence hills or fields, with confiderable inclination of fmiace, 
Ihould be ploughed horizontally, that the furrows may ftay the water from 
Ihowers till it depofits its mud. 2. Snow protects vegetables from the feve- 
rity of the froft, fince it is always in a ftate of thaw wher^ it is in contad 
with the earth ; as the earth's heat is about 48 degrees, and the heat of 
thawing fnow is 32 degrees, the vegetables between them are kept in a de- 
gree of heat about 40, by which many of them are prefervedf See note on 
l^ufchus, part II. of this work. 



NOTE XIIL— ELECTRICITY. 

Cold from each point- cerulean lujlre$ ^eam. CanTO I, L 339* 

ELECTRIC POINTg, 

THERE was an idle dlfpute, whether knobs or points were preferable on 
the top of condudors, for the defence of houfes. I'he defign of thefe con- 
dudors is to permit the eledric matter accumulated in the clouds, to pafs 
through them into the earth in a fmaller continued ftream as the cloud ap- 
proaches, before it comes to what is teamed ftrlking diftance. Now, as it is 
well known that accumulated eledricity will pafs to points at a much greater 
diftance than it will to knobs, there can be no doubt of their preference; 
and it would feem, that the finer the points, and the lefs liable to become 
rufty, the better, as it would take off the lightning while it was ftill at a 
greatei' diftance, and by that means preferve a greater extent of building* 
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^he very extremity of the point fhould be of pore iilver or gold, and tniglit 
be Wancked into a kind of brufli, fince one ihiall point cannot be fuppofed 
to receive ib great a quantity as a thicker bar might condud into th< 
cartk. 

If sfi infoUted aetalUc ball is arm^ with a point, l&e a needle, project- 
ing from one part of it, the eledric fluid will be ieen in the dark to pafs oS 
from this pmnt, fo long as the ball is kept fupplied with eledricity. The 
feaiwi of this is cot difficult to comprehend} Every part of the elec- 
tric atmo^here which furrounds the infulated ball, is attra^ed to that ball 
hf a la<Ke furfade of it, whereas the eledric atmo^here whkh is near the 
extremity of the needle, is attra Aed to it only by a fingle point ; in confe- 
•cpMOce, die particles oi ele^ric matter, near the furface of the ball, approach; 
tcmrards it, and puih off, by theit greater gravitation, the particles of elec-^ 
trie matter over the point of the needle, in a continued ftream. 

{tomething like this happens in refpe<S to the dxSufion of oH on wateif 
Snm a poibted cork, an experiment which was many years ago fhewn me hf 
Biu Eranklin. He cut a piece of cork about the fize of a Ietter-wa£er, and 
left on one edge of it a point about a fixth of an inch in length, proje<fting as 
a tangent to the circiunference. This was dipped in oil, and thrown on a 
pond of water, and continued to revolve, as the oil left the point, for a great 
many mimttes. The oil defcends from the floating cork upon the water, 
l>eiag diAi£Bd upon it without fridtion, and perhaps without conta^ ; but 
Stt going off at the point fo forcibly as to make that cotk revolve in a con- 
trary diredion, feems analogous to the departure of the eledric fluid from 
points. 

Can any thmg (imilar to either of thefe happen in refped to the earth's 
atmoiphere, and give occafion to the breezes on the tops of mountainsy 
which may be conildered as points on the earth's circumference ? 

FAIRY-RINOS. 

There is a phenonienon fuppofed to be eledh'ic which is yet unaccounted 
for; I mean the Fairy-rings, as they are called, fo often feen on the grafs. 
The numerous flaihes of lightning which occur every fummer, are, I be-* 
lieve, generally difcharged on the earth, and but feldom (if ever) from one 
cloud to another. Moift trees are the moft frequent conductors of thefie 
fiaflies of lightning* and I am informed by p&rchafers of \f^od, that innu- 
merable trees are tbus cracked and injured. At other times larger parts or 
promiBeiices of clouds, gradually finking as they move along, are difcharged 
on the moifter parts of grafly plains. Now, this knob or corner of a cloud, 
in being attraded by the earth, will become nearly cylindrical, as loofe wool 
would do when drawn out into a thread, and will flrike the earth with a 
ftream of eledricity, perhaps two or ten yards in diameter. Now, as a 
ftream of eleAricity difplaces the air it pafles through, it is plain no part of 
the grafs can be burnt by it, but juft the external ring of this cylinder, where 
the grais can have accefs to the air, fince without air nothing can be cat 
fined. Tbia earth} after having been fo calcined, becomes a richer foil, and 
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either fungules or a bitter g^afft for many years mark the place. That light* 
ning difplaces the air ia its paiTage is evinced by the loud crack that fucceeds 
it, which is owing to the fides of the aerial vacuiim clapping together 
when the lightning is withdrawn. That nothing will calcine without air i$ 
now well undcrilood from the acids produced in the. burning of phlogiftic 
fubilances, md niay be agreeably feen by fufpending a paper on an iron 
prong, and putting it into the centre of the blaze of an iron-furnace; it 
may be held there fome feconds, and may be again withdrawn without its 
being burnt, if it be pafTed quickly into the ^ame and out again, through 
the external part of it, which is in conta<^ with the air. I know ibme 
circles of many yards diameter of this kind, near Foremark, in Derbyilure, 
which annually produce large white fungufes, and ibronger grafs, and lutT^ 
done fo, I am informed, above thirty years. This increafed fertility of the 
ground by calcination or charring, and its continuing to operate ib many 
years, i« well worth the attention of the farmer, and fhews the.uib of par- 
ing and burning new turf in agriculture, which produces its eScA not fb 
much by the aihes of the vegeuble fibres, as by charging the foil which adr 
heres to them. 

Thefe fituatigns, whether from eminence or from moifture, which were 
proper once to attrad: and difcharge a thunder-cloud, are more liable again 
to experience the fame. Hence many fairy-rings ^e often (een near each 
other, either without interfering each other, as 1 faw this fummer in a gar- 
den in Nottinghamihire, or interfedling each other, as defcrib^d go Arthur's . 
^eat, near Edinburgh, in the Edinb. Tranf. vol. II. p. 3. 



NOTE XIV.—BUDS AND BULBS. 

Wbere divell my vegftative realms benumlfdy 

In buds imprifondj or in bulbs intomb*d. Can 7*0 I. L 459* 

A TREE is, properly fpeaking, a family or fwarm of buds, each bud be- 
ing an individual plant ; for if one of thefe buds be torn or cut out, and 
planted in the earth, with a glafs cup inverted over it, to prevent its exha- 
lation from being at firft greater than its power of abforption, it will pro- 
duce a tree fimilar to its parent; each bud has a leaf, which is its lungs, ap- 
propriated to it, and the bark of the tree is a congeries of the roots of thefe 
individual buds; whence old hollow trees are often feen to have fome 
branches flouriih with vigour after the internal wood is almoft entirely de- 
cayed and vaniihcd. According to this idea, Linnapus has obferved, that 
Irees and ihrubs are roots above ground, for if a tree be inverted, leave* 
will grow from the root-part, and roots from the trunk-part. Phil. Bot. 
p. 39. Hence it s^pears that vegetables have two methods of propagating 
themfelves, the oviparous as by feeds, and the viviparous as by their buds 
and bnlbs ; and that the individual plants, whether from feeds, or bad% or 
bulb^ are all annual produ^onb, like many kinds of inieds, as the fi&rWormi 
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tile parent periihmg in the autumn after having produced an embryon, 
wiiich lies in a torpid ftate during the winter, and is matured in the fuc- 
ceeding fummer. Hence Linnaeus names buds and bulbs the winter era* 
dks of the plant, or hybemacula, and might hive given the feme term to 
feeds. Jn warm climates few plants produce buds, as the vegetable life can 
• be completed in one fummer^ and hence the hybemade is Aot wanted; in 
cold climates alio fome plants do not produce buds, as philadelphus, fran- 
gala, viburnum, ivy, heath, wood-nightfhade, rue, geranium. 

The bulbs of plants are another kind of winter cradle, or hybemacle, ad* 
-Ikeriag to the defcending trunk, and are found in the perennial herbaceous 
plants^ which are too tender to bear the cold of the winter. The prodnc- 
tkNn of thefe Aibterraneous winter lodges, is not yet, perhaps, clearly unden» 
ftood; they have been diftributed by Linnaeus, according to their fbrmLS, into 
icaly, folid, coated, and jointed bulbs, which, however, does not elucidate 
their manner of produdtion. As the buds of trees may be truly efteemed 
individual annual plants, their rootjs conftituting the bark of the trees, it 
feUows, that th«fe roots (viz. of each individual bud) fpread themfelvea 
over the laft year*s bark, making a new bark over the old one, and thence 
defcending, cover with a new bark the old roots alfo in the fame manner. 
A limilar circumftance I fuppofe to happen in fome herbaceous plants, that 
k, a new bark is annually produced over the old root, and thus, for fome 
years at leaft, the old root or caudex increafee in fize, and puts up new ftems. 
As thefe |:oots increafe in fize,' the central part, I fuppofe, changes like the 
internal wood of a tree, and does not poiTefs any vegetable life, and there- 
fore gives out no fibres or rootlets, and hence appears bitten off, as in vak* 
rian, plantain, and deviPs-blt. And this decay of the central part of the 
root, I fuppofe, has giv^n occafion to the belief pf the root-fibres drawing 
down the bulb, fo much infilled on by Mr. Milne, in his Botanical Dic- 
tionary, art. Bulb. 

From the obfervationif and drawings of various kinds, of bulbous roots, 
at different times of their growth, fent me by a yoimg lady of nice obferva- 
tion, it appears probable that all bulbous roots, properly io called, perifh 
annually in this climate. Bradley, Miller, and the author of Spectacle de la 
Nature, obferve that the tulip annually renews its bulb, for the ftalk of the 
old flower is found under the old dry coat, but on the outfid« of the new 
bulb. This large new bulb is the flowering bulb; but befides this there 
are other fiuall new bulbs produced between the coats of this large one, but 
from the fame caudex (or circle from 'which the root-fibres ffn-ing); thefe 
finall bulbs ar^ leaf-bearing bulbs, and renew themfelves annually, wkh in* 
creafing fize, till they bear flowers. 

Mifs ^ favoured me with the following curious experimteat: She 

took a' fmall tulip-root out of the earth when the green leaves were fuffi* 
ciently high to Ihow the flower, and placed it in a glafs of water j the leaves 
and flower Toon withered, and the bulb became wrinkled and foft, but put 
ou^ one fmall fide bulb, and three bulbs beneath, defcending an inch into 
tt)* water by proceffes from the caudex; the old bulb in fome weeks entirely 
decayed. On difleding this monfler, the middle defcending bulb was foundi 

k'ARTl. Y 
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by iM procefe, to a^ere to the caudei, and to the old floWtNftem; tadl die 
fide ones were feparated from the flower-flem by a few fhriTeUed coat% 
but adhered to the caudex. Whence fhe concludes that thcfe laH wore off« 
fets, or leaf-bulbt, which fhould have been feen between the coots o£ the 
new flower-bulb, if it had been left to grow in the earthy and that the mid' 
^e one would have been the new flower4Milb. In fome years (perhaps ]» 
wet ieafons) the florifbs are faid to lofe many of their tulip-roots by a fimi* 
lar procefs, the new leaf-bulbs being produced beneath the dd ones by ut 
elongation of the caudex, without any new flower-bulbs. 

By repeated difliedions, fhe obfenres, that the leaf-bulbs, od offofets al 
tulip, crocus, gladiolus, fritillary, are renewed in the fame manner as (he 
flowering<»bttlbs, contrary to the opinion of many writers ; this new le$i» 
bulb is formed on the infidc of the coats from whence the leaves grow,,aad 
fs more or lefs advanced in iize as the outer coats and leaves are more or lefs 
fhrxvelled. In examining tulip, i ris, hyacinth, hare-bell,, the new bulb was 
invariably found hetwan the flower-ftcm and the bafe of the innermoft kaf 
•f thofe roots which had flowered, and incUfed by the bafe of the innermoft leaf 
in thofe roots which had not flowered, in both cafes adhering to the can* 
dez or flefhy circle from which the root-fibres fpring. 
. Hence it is probablie that the bul}>s of hyacinths are renewed annually, 
but that this is performed f^om the caudex within the old bulb, the outes 
coat of which does not To flirivel as in crocus and fritiilary, and hence this 
change is not fo apparent. But, I believe, as foon as the flower is advanced, 
the new bulbs may be feen on diiTe&ion ; nor does the annual iocreaie el 
the Iize of the root of cyclamen, and of aletris capenib, militate agrainft this 
smnual renewal of them, fince the leaf-bulbs, or off-fets, as defcribed above, 
are increafed in fize as they are annually renewed. See note on Occhis, and 
on Anthoxanthum, in Part II. of this work. 



NOTE XV.— SOLAR VOLCANOS. 

J^rom the Jtep crdteraof bis realms ofjire 

The whirling Sun this ponderous planet hurti, CANTa IL \ 1\, 

m 

Dr. ALEXANDER WILSON, ProfcflW of Afbonomy at Ghfgow, 
publiihed a paper in the Philofophical Tranfadions for 1774, d^monlbating 
that. the fpots in the fun*s diflc are real cavities, excavations through the lu^ 
minous material, which covers the other parts of the fun*s furface. One of 
thefe cavities he found to be about 4000 miles deep, and many times as 
wide. Some objedtions were made to this dodrine by M. De la Lande, in 
the Memoirs of the French Academy for the year 1776, which, however, 
have been ably anfwered by profefTor Wilfon in reply, in thp Philof. Tran£. 
for 1783. Keil obferves, in his Agronomical Ledures, p. 44, " We fr^ 
quently fee fpots in the fun which are larger and broader not only than Eu- 
rope at Africa, but which even equal, if diey do not exceed, the furface of 
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Ike whole terrftqueovs ^obe." Now that thefe cavities are made Mthe fun*t 
Vodf hf a procdb of oatiire ilmilar to onr carthqiiakes, does not feem irapro- 
hMc CO ii^eral accounts, i. Becauie, from this difcoveiy of Dr. Wilfoo, it 
i^peart that the internal psats of the fun are-not in a ftate of inflammation or of 
cjeAivif light, like the external part or luminous ooean which covers it; and 
hcBcc that a greater degree of heat or inflammation, and coinfeqnent iezpan- 
fion or dploOon, may occafionally be produced in its internal o^dark nudeus. 
%, Becaufe the folar fpot9 or cavities are fre«jitently mcreated or diminiihed 
in Bmc 3. New ones are often prodvced. 4. And old ones vaniih. 5. Be- 
OMile then are brighter or more luminous parts of the fun's diik, called h-" 
aim by Scheiner and Hevelius, which would feem to be vokanos in the fun, 
or, as Dr. WiUbn calls them, " emulations of matter more hnninous than 
that which covers the fun*s furface." 6. To which may be added that all 
the planets added together,, with their fatellites, do not amount to more than 
one flz hundred and fiftieth part of the mafs of the fun, according to SU Uaac 
KewtoQ. 

Now, if at could be fuppo(ed that the planets were originally thrown out 
of the fan by larger fun-quakes than thofe frequent ones which occafion 
thefe fpotsor excavations above-mentioned, what would happen? i. Accord«« 
mg to the obferyations and opinion of Mr. Herfchel, the fun itfelf and all 
its planets are moving forwards round fome other centre witfi an unknown 
velocity, which may be of opake matter, correfponding with the very ancient 
and general idea of a chaos. Whence, if a ponderous planet, as Saturn, could 
he foppofed to be pro}e<^ed from the (un by an explbfion, the motion of the 
fan itfelf might be at the (ame time difturbed in fuch a manner as to prevent 
the planet from falling again into it. a. As the fun revolves round its own 
axis, its form muft be that of an oblate fpheroid like the earth, and therefore 
a body prejeded from its furface perpendicularly upwards from that fuiface 
would not rife perpendicularly from the fun*8 centre, unlefs it happened to 
be proje A6d exa<ftly from either of its poles or from its equator. Whence it 
may not be nece^ary that a planet, if thus projeiled from the fun by ^xplofion, 
flionld again fall into the fun. 3. They would part, from the fun's furface 
with the velocity with which that furface was moving, and with the velocity 
acquired by the exploiion, and would therefore move round the fun in the 
fame dire<ftion in which the fun rotates on its axis, and perform eliptic or- 
bits. 4. All the planets would move the fame way round the fun, from this 
firft tnotion acquired at leaving its furface, but their orbits would be inclined 
to each other according to the difiance of the part, where they were thrown 
out, from the fun^s equator. Hence thofe which were ejeded near the fun*s 
equator would have orbits but little inclined to each other, as the primary pla- 
nets; the plain of all whofe orbits are inclined bu^feven degrees and a half from 
each other. Others which were eje6led pear the fun's poles would have much 
more eccentric orbits, as they would partake fo much lefs of the fun*s rotatory • 
. motion at the time they parted from his furface, and would, therefore, be carried 
farther from the fun by the velocity they had gained by the* exploiion which 
eje6fced them, and beconie comets. 5. They would all obey the fame laws of 
motion in their revolutions round the fun; this has beta dcterioined.by aflro- 
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Homers, who have demonft rated that they move through equal areas, in equal 
times. 6. As their annual periods would depend on the height they rofe by 
the explofion, thefe would differ in them all. 7. As their diurnal revolo^ 
tions would depend on one fide of the exploded matter adhering more than 
the other at the' time it was torn off by the explofion, thefe would alfo differ 
in the different planets^ and not bear any proportion to their annual periods. 
Now, as. all thefe circumftance^ coindde with the known laws of the plane- 
tary fyftem, they ferve to ftrenghten this conje^ure. 

This coincidence of fuch a variety of circumfbances induced M. de Buffoo 
to fuppofe that the planets were all firuck off from the fun*s fur£ace by the 
impa<^ of a large comet, fuch as approached fo near the fun*s dtik, and 
with fuch amazing velocity, in the year 1680, and is ezpedcd to retun 
in 2255. But Mr. Buffon did not recoiled that theie comeu thetnC^vcs 
sure only planets with more eccentric orbits, and that therefore it mud be 
aflced, what had previouily firuck off thefe comets from the fun*8 body ? %». 
That if all thefe planets were ftruck off from the fun at the fame time, they 
mull fiave been fo near as to have attra<^ed each other and have formed one 
tnafs. 3. That we fiiall want new caufes for ieparating the fecondary planets 
from the primary ones, and muft therefore look out for fome other agent, as 
it does not appear how the impulfe of a comet could have made one planet 
roll round another at. the tin\e they both of them were driven off from the 
furface of the fun. 

If it ihould be aiked, why new planets are not frequently eje<^ed from 
the fun ? it may be anfwered, that after many large earthquakes many vents 
are left for tho^laftic vapours to efcftpe, and hence, by the prefent appear- 
ance of the furface of our earth, earthquakes, prodigioufly larger than any 
recorded in hiflory, have exifted ; the fame circumftances may have affeded 
the fun, on whofe furface there are appearances of volcanos, as defcribed 
above. Add to this, that fome of the comets, and even the georgium fidus^ 
may, for aught we know to the contrary, have been emitted from the fun 
in more modern days, and have been diverted from th^ir courfe, and thus per-> 
vented from returning into the fun, by their approach to fome of the older 
planets, which is fomewhat countenanced by the opinion feveral philofophers 
have maintained, that the quantity of matter of tl^e fun has decreafed. Dr, 
Ilalley obferved, by comparing the proportion which the periodical time 
of the moon bore to that of the fun in former times, with the pro{)ortion be- 
tween them at prefent, that the moon is found to be fomewhat accelerated 
in refpedi to the fun. Pemberton*5 View of Sir Ifaac Newton, p. 247. And 
fo large is the body of this mighty luminary, that all the planets thus thrown 
out of it would make fcarce any perceptible diminution of it as mentioned 
above. The cavity mentioned above, as meafured by Dr. Wilfon, of •4000 
miles in depth, not penetrating an hundredth part of the fun*s femi-diam&- 
tcr; and yet as its width was many times greater than its depth, was, large 
enough to contain, a greater body than our terreflrial world. 

I do not mean to conceal, that from the laws of gravity unfolded by Sir 
Ifaac Newton, fuppofing the fun to be a fphere, and to have no progreffive 
motion, and pot liable itfelf to be diilurbcd by the fuppofcd projcdlon of 
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the planets from it, that fuch planets muft return into the fun. The late. 
RcT. William Ludlam, of Leicefler, whofe genius never met with reward 
equal to its merits, in a letter to me, dated January, 1787, after having 
fliewn, as mentioned above, that planets fo projc&ed from the fun would 
retain to it, adds, ** That a body as large as the moon fo prejedled, would 
** difturb the motion of the earth in its orbit, is certain ; but the calculation 
"oS fuch difturbing forces is difficult. The body in fome circumftances 
^ might become a fatellite, and both move round their common centre of 
"gravky, and that centre be carried in an annual orbit round the fun." 

There are other circumftances which might have concurred at the time of 
fnch fuppofed explofions, which would render this idea not impoflible. I. 
The planeu might be thrown out of the fun at the time the fim itfelf was 
rifing from chaos, and be attra<Sted by other funs in their vicinity riling at 
the lame time out of chaos, which would prevent them from returning into 
the fun. 0* The new planet, in its courfe or afrent from the fun, might ex« 
plode and eje«ft a fatellite, or perhaps more than one, and thus, by its courle 
being affeded, might not return into the fun. 3. If more planets were ejeded 
at the fame time from the fun, they might attradk and difturb each othera' 
courfe at the time they left the body of the fun, or very fooo afterwardsg 
wbcq they would be fo much hearer each other. 



NOTE XVI.—CALCAREOUS EARTH* 

JVbile Ocean tvrap'd it in bis azure robe, Canto II. 1. 34. 

FROM having obferved that many of the higheft mountains of the world 
confijft of lime-ftone replete with (hells, and that thefe mountains bear the 
marks of having been lifted up by fubterraneous fires from the interior parts 
of the globe; and as lime-ftone replete with fhells is found at the bottom of 
Biany of our deepeft mines, fome philofophers have concluded that the nu- 
cleus of the earth was for many ages covered with water, which was peo- 
j^led with its adapted animals; that the fhells and bones, of thefe animals, 
in a long feries of time, produced folid ftrata in the ocean furrounding the 
original nucleus. 

Thefe fbrata confift of the accumulated exuvia of fhell-fifh — ^the animals 
perifhed age after age, but their fhells remained, and, in progreffion of time, 
produced the amazing quantities of lime-ftone which almoft cover the earth. 
Other marine -animals, called coralloids, raifed walls, and even mountains, 
by the congeries of their calcareous habitations; thefe perpendicular coral* 
line rocks make fome parts of the fouthern ocean highly dangerous, as ap- 
pears in the journals of Capt. Cook. From contemplating the inunenfe 
ilrata of lime-ftone, both in reipe^ to their extent and thicknefs, formed 
from thefe fhells of animals, philofophers have been led to conclude, that 
much of the water of the fea has been converted into calcareous earth, by 
palling through their organs of digeftion. The formation of calcareous earth 
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feems more particularly to be an animal procefs, as tkc formataoit •£ day ks- 
long! to the vegetable economy ; thus the ihells of crabs, aod Other teftaceeus 
fifli, are annually re«prodaced from the mucous membrane beneatk them; 
the (hells of eggs are firft a mucous membrane, and the .eakvlx of the kid- 
neys, and thofe found m all other parts of ovr fyflem, which fimetxines con*. 
tain calcareous earth, feem to originate from inflamed membranes; the baiie» 
themfelves conOft jof calcareous earth united with the phofphoric or laimal 
acid, which may be feparated by diflblving the aihes of calcined bones in 
the nitrous acid ; the various fecretions of animals, as their iaHva and wine,' 
abotmd likewife with calcareous earth, as appears by th^ incripftatioiu about 
the teeth, and the fediments of urine. It is probable that animal tnncns k 
a previous procefs towards the formation of calcareous earth; and that jJI 
the calcareous earth in the world, which is feen in limo^ftones, niarhks» 
%ars, alabafters, marls (which m%ke up the greateft part of the earth's cnStt 
aa far as it has yet been penetratevl), have been formed originally by aoiaal 
and vegetable bodies from the mafs of water, and that by thefe means the 
foUd part of the terraqueous globe has perpetually been in an increafiag' ftate» 
9nd the water perpetually in a decreafing one» 

After the mountains of ihells, and other reprements of aquatic animals, 
were elevated above the water, the upper heaps of them were gradually dif« 
Iblved by rains and dews, and oozing through, were either perfedly cryftal- 
lized in fmaller cavities, and formed calcareous fpar, ch* were imperfeAly 
cryflalUzed on the roofs of larger cavities, and produced ftala^Utes; or nnx- 
ing with other undifTolved fhells beneath them, formed marbles, Vrhich were 
more or lefs cryftallized and more or lefs pure ; or, lafUy, after being dif- 
fblve^, the water was exhaled from them in fuch a manner that the external 
' parts became folid, and, forming an arch, prevented the internal parts from 
approaching each other fo near as to become folid, and thus chalk was pro- 
duced. I have ipcclmens of chalk formed at the root of feveral ftala&itei, 
and in their central parts; and of other flaladites, which are hollow like 
quilU, from a (imilar caule, viz. from the external part of the ftala^ite. harden- 
ing firft by its evaporation, and thus either attra<^ing the internal difibhrcd 
particles to the cruft, or preventing them from approaching each odier fo 
as to form a folid body. Of thefe I faw many hanging from the arched 
roof of a cellar under tlic high ftreet in Edinburgh. 

If this diffolved iime-ftone met with vitriolic acid, it was converted into 
alabafter, parting at the fame time with its fixabk air. If it met with the 
fiuor acid, it became fiuor; if with the filiceous acid, fiint; and when mixed 
with clay and fand, or either of them, acquires the name of marl. Aii4 
under one or other of thefe forms, compofcs a great part of the iblid globe 
cf the earth. 

Another mode in which Iime-ftone appears is in the form of round granu* 
kited particles, but flightly cohering together; of this kind a bed extend* 
over Lincoln heath, perhaps twenty- miles long by ten wide. The form of 
this calcareous fand, its angles having been rubbed off, and the fiatnefs of its 
bed, evince that that part of the country was fo formed under water, the 
particles of iind having thus been rounded, like all other rounded pebblea^ 
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This round form of calcareous fand, and of other larger pebbles, is produced 
under water, partly by their being more or lefs ibluble in water, and hence 
the angular parts become difiblyed; firfl, by their expofing a larger furfaco 
to the adion of the mtnftnium; and, feeondly, from their- attrition againft 
each other by the dreams or tides, for a great length of time, fucceffively, 
as they were colleded, and, perhaps, when fome of them had not acquired 
their bardeft ftate. 

This cakarcous land has generally been called ketton<>ilone, and believed 
tasdembk the fpawn of fifh; it has acquired a form fo much rounder than 
JilitTOTW fand) from its being of So much fofter a texture, and alfo much more 
lobhle in water. There are other fbft calcareous ftones called tupha, which 
aia depofited from water on mofles, as at Matlock, from which mois it it 
yolwUc the water may receive fomething which induces it the readier t9 
|Mt wkh its earth. 

I9 fiame Hme^fbones the living animals ieem to have been buried* as weA 
at dieir Ihellt, during ibnae great convuliion of nature. Thefe ihells contaiB 
a'Uadc coaly fubftance within them, in others fome phlogiflon or volatile 
aQafi, from -the bodies of the dead animals, remains mixed with the (bone^ 
mkach h then called livcr-ftone, as it emits a fulphurous linell on being ibiick} 
mA diere is a ftratum about fix inches thick extends a confiderable way 
ofcr tbe iron-ore at Wingerwortb, near Chcfterfield, in Derbyihize, whidi 
teat evidently to hav6 been formed from the iheUs of frefli-water mnfolet. 

Tbcrc is, however, another fource of calcareous earth beiides the aquatic 
em above defcribed, and that is from the recrements of land animals and 
wegetMtty at found in marls, which coniift o£ various mixtures of calcareoua 
ottk, £uid, and clay, all of them, perhaps, principally from vegetable 
er^in. 

Dr. Kutton is of opinion^ that the rocks of marble have been feftened by 
fire into a fluid mafs, which, he thinks, under inmienfe preflure, might be. 
done without the efcape of thek carbonic acid or fixed air. Edinb. Traiffl 
vd. I. If this ingenious idea be allowed, it might account for the purity of 
wbite nnrbles, as during their fluid ftate there might be time for their 
tisd impurities^ whether from the bodies of the animals which produced 
die fiwHt, or from other extraneous matter, either to fnblime to the upper* 
anft part of the ftratum, or to fubfide to the lowermoft part of it. As a 
ooafirmation ^ this theory of Dr. Hutton*s, it may be added, that fome cal- 
ctteoot ftones are found mixed with lime« and have thence loft a part of 
thdr fixed air, or carbonic gas, as the bath-ftone, and, on that account^ 
hardetu on being expofed to the air, and, mixed with fulphur, produces cal- 
cueoes liver of fulphur. Fakoner on Bath- water, vol. I. p. 156 and p. 357. 
Mr. Monnet found lime in powder in the mountains of Auvergne, and fu^ 
pedcil it of volcanic origin. Kirwan*s Min. p. %%, 
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NOTE XVII.— MORASSES. 

Gnomes / you then taught tranfuiing dews to paft 

Hirougb tinie^falPn xvoodsy and root^intvove morels* Canto II. 1, II^* 

WHERE woods have repeatedly grown and periihed, moralfes are, in pnn 
ctKz of time, produced, and by their long roots, fill up the interftices till the 
whole becomes, for many yards deep, a mafs of Tegetaticm. This iz/Qc is cQ" 
riooily Terified by an account given many years ago by the Earl of Cromar- 
tie, of which the following is a ihort abfh*ad. 

In the year 1 65 1, the Earl of Cromartle, being then nineteen years of age^ 
law a plain in the parifh of Lockburn covered over with a firm ftanding 
wood, which was fo old that not only the trees had no green leaves upon 
them, but the bark was totally thrown off, which, he was there infcMVied 
by the old countrymen, was the aniverfal manner in which fir-woods termi- 
nated, and that in twenty or thirty years the trees would caft themfelves np 
by the roots. About fifteen years after he had occafion to travel the fiune 
way, and obferved that there was not a tree nor the appearance of a root 
of any of them ; but in their place, the whole plain where the wood fiood 
was covered with a flat green mofs, or morafs, and on aiking the country 
people what was become of the wood, he was informed that no one had 
been at the trouble to carry it away, but that it had all been overturned by 
the wind, that the trees lay thick over each other, and that the mofs or bog 
had overgrown the whole timber, which, they added, vras occafioned by the 
moiilure which came down from the high hills above it, and ftagnated upon 
the plain, and that nobody could yet pafs over it, which,^ however, his 
Lordihip was fo incautious as to attempt, and flipt up to the arm-pits. Be- 
fore the year 1 699, that whole piece of ground was become a folid mo(s, 
wherein the peafants then dug turf or peat, which, however, was not yet of 
the beft fort. Phil. Tranf. No. 330. Abridg. vol. V. p. %^%, 

Morafles in great length of time undergo variety of changes, firft by elu- 
triation, and afterwards by fermentation, and the confeqaent heat. i. By 
water perpetually oozing through them the moft foluble parts are firft waflied 
away, as the effential falts; thefe, together with the falts from animal recre- 
ments, are carried down the rivers into the fea, where all of <hem feem to 
decompofe each other except the marine fait. Hence the alhes of peat con- 
tain little or no vegetable alkali, and are not ufed in the countries where 
peat conflitutes the fuel of the lower people, for the puipofe of waihing 
linen. The fecond thing which is always feen oozing from moraffes is iron 
in folution, which produces chalybeat fprings, from whence depofitions of 
ochre and variety of iron ores. The third elutriation feems to confifb of ve- 
getable acid, which by means unknown appears to be converted into all 
other acids, j. Into marine and nitrous acids as mentioned above, a. Into vi- 
triolic acid, which is found in feme moralTes fo plentifully as to preferve the 
bodies of animals from putrefa^ion which have been buried in them, and this 
acid, carried away by rain and dews, and meeting with calcareous earth, pro« 
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^uces gypfum or alabafter, with clay it produces alum, and, deprived of iti 
Tital air, produces fulphur. 3. Fluor acid, which being wafhed away, an4 
meeting with calcareous earth, produces fluor or cubic fpar. 4. The filiceou9 
acid, which feems to have been diiTeminated in great quantity eit|ier by folu<» 
tion in water or by folution in air, and appears to have produced the fand in 
the fea^ uniting with calcareous earth, previpufly diflblved in that element^ 
(rem which were afterwards formed fome of the grit-ftone rocks by meanf 
^f a filiceous ojr calcareous cement. 3y its union with the calcareous earth of 
the mohds, other ftrata of iiliccous fand haye been produced; and by the 
tniztore of this with clay and lime arofe tbe beds of marl. 

In ot^r circumftances, probably where lefs moifture has prevailed, moj 
9^cs /eem .to ji^vf undergone a fermentation, as other vegetable matter, 
new hay, for inftance, is liable to do from the grpat quantity of fug^ jt cpn^ 
^ins. From the great heat thus produced in the lower parts of immenfe 
|)ed8 of morais, the phlogiftic part, or oil, or afphaltum, becomes diftilledy 
jsnd rifing into higher ftrata, becomes again- condenfed, forming coal-beds of 
greater or lefs purity ac£ording to their greater or lefs quantity of inflamr 
tnable patter; at the fame time the clay-beds become purer or lefs £b, as the. 
Iphlogiftie part is more or lefs completely exhaled from them. Though coajl 
and clay sure frequently produced in this manner, yet I haye no doubt, but 
that they are likewife often prQ4uced by elutriation ; in (ituations on declir 
yities the clay is washed away down into the valleys, and the pblogjbftic part 
9T coal left behind ; this circumftance is feen in many valleys jnear the bedf 
of river«, which are covered recently by a whitiih impure c]Uy, called war 
ter-cjay. See note XIX. XX. and XXIII. 

JLkiro Cromartie has furniihed another curious obfervation on moralfef 
in the paper above refere4 to. In a mofs near the town of Eglin, in Murray, 
though there is no riyer or water which communicates with the mofs, yet 
for three or four.fe«tpf dppth in tiie mofs there are little ihell-fiih refembling 
oyfters, witj|^ living filh in them in great qyantities, though np fuch fifh are 
found in the adjacent rivers, nor even in the water pits in the mofs, but'only 
in the ^olid fubilance of the mofs. This curious h&. not only accounts for 
the ihells fometimes found on the furface of coals, and in the clay above 
them, but alfo for ji thin ftratutu pi f^ells w^ich fome;tin;ies cxifl oyer iron? 
pre^ 



NOTE XVIII.— IRON, 

/!oU loaves f immerfed.^ the glcivtfig mafs cor.geal^ 

An4 turn to adamant t,be bijpng Steel. CaNTO JI. 1. J9I. 

AS iron is formed near the iiirface oi the earth, it beconies expofed to 
jftreams of water and of air ^ore than moft other metallic boiiie3, and thence 
becomes combined with oxygene, or vital air, and appears very frequently 
in its calciform fi^te, /%b ia variety of ochres. Manganefe and zinc, and 
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fometimcs lead, are alio found near the furface of the eartk, and, on dial ac* 
count, become combined with Tital air, and are exhibited in their calciforra 
ftate. 

The avidity with which iron unites with oxygene, or vital air, ia which 
procefs much heat is given out from the combining materials, it ihewn by » 
curious experiment of M. Ingenhuuz. A fine iton wire, twilled fpirally, 
is fixed to a cork, on the point of the fpire is fixed a match made of agaric, 
dipped in folution of nitre; the match is then ignited, and the wire with 
the cork put inmiediately into a bottle fall of vitaFair, the match firft burns 
vividly, and the iron foon takes fire, and confumes with brilliant fparks titt 
it is reduced to finall brittle globules, gaining an addition of about one third 
of its weight by its union with vital air. Amiales dc C^himie. Traite dc 
Chimie, par Lavoifier, c. ixi. 

STEEL. 

It is probably owing to a total deprivation of vital air, which it hold# 
with fo great avidity, that iron, on being kept many hours Or days in ignit- 
ed charcoal, becomes converted into fteel, and thoice acquires the faculty of 
being welded, when red hot, long before it melts, and alfo the power of be- 
coming hard when immerled in cold water; both which I fuppofe depend 
on the fame caufe, that is, on its being a worfe condttd:or «»f heat than ether 
metals ; and hence the furface both acquires heat much fooner, and lofi» it 
much fooner, than the internal parts of it, in this circasfiftance reiembling 
glafs. 

When fteel is made very hot, and fuddenly immerged in very cold water, 
and moved about in it, the furface of the fteel bec(»nes cooled firft, and 
thus producing a kind of cafe or arch over the internal part, prevents that 
internal part from contrading quite fo much as it otherwife would do, 
whence it becomes brittler and harder, like the glafs drofps called Prince 
Rupert's drops, which are made by dropping melted glafs into cold water. 
This idea is countenanced by the circumftanee that hardened fteel is fpeci- 
fically lighter than fteel which is more gradually cooled. (Nicholfon's Che- 
miftry, p. 313.) Why the brittlenefs and hardnefs of fteel or glafs ihould 
keep pace, or be companions to each other, may be difficult to conceive. 

When a fteel fpring is forcibly bent till it break, it requires lefs power to 
bend.it through the firft inch than the fecond, and lefs through the fecond 
than the third. The fame I fuppofe to happen if a wire be diftended till it 
break, by hanging weights to it. This fliewi that the particles may be 
forced from each other, to a finall diftance, by lefs power than is neceflary 
to make them recede to a greater diftance ; in this circumftanee, perhaps, 
the attradion of cohefion differs from that of gravitation, which exerts its 
power inverfely as the fquares of the diftance. Hence it appears, that if the 
innermoft particles of a fteiel bar, by cooling the external furface firft, arc 
kept from approaching each other fo nearly as they otherwife would do, 
that they become in the fituation of the particles on the. convex fide of a 
bent fpring, and cannot be forced farther from each other except by a greater 
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power thtu t^ould have been necelTary to have made them recede thus far. 
And, £3con<iiy, that if they be forced a little farther from each other they 
feparate : this may be exemplified by laying two magnetic needles parallel 
to each other, the contrary poles together, then drawing them longitudinally 
from each other, they will Aide with fmall force till they begin to feparate, 
and will then require a flronger force to really feparate them. Hence it 
appears, that hardne& and brittlenefs depend on the fame circumflance, that 
the particles are removed to a greater diftance from each ether, and thus re* 
£& any power more forcibly which is applied to difplace them farther; this' 
cenftitutes hardneis. And, fecondiy, if they are difpkced by fuch applied 
force, they immediately feparate, and this conftitutes brittlenefs. 

Steel may be thus rendered too brittle for many purpofes, on which ac* 
count artifts have means of foftening it again, by expoCng it to certain de« 
grees of heat, for the conftrudion of different kinds of tools, which is cal* 
led tempering it. Some artifts plunge large tools in very cold water as foon 
as they are completely ignited, and moving them about, take them out as 
foon as they ceafe to be luminous beneath the water; they are then rubbed 
quickly with a file, or on fand, to clean the furface; the heat which the me* 
tal ftill retains foon begins to produce a fuccelfion of colours; if a hard tem«« 
per be required, the piece is dipped again, and ftirred about in cold water 
as foon as the yellow tinge appears; if it be cooled when the purple tinge 
appears, it becomes fit for gravers* tools, ufed in working upon metals; if 
fooled cwhile blue, it is proper for fprings. Nicholfon*s C^emifiry, p. 313. 
Keir's Chemical Didiooary. 

MODERN PRODUCTION OF IRON. 

The recent produ(%ion of iron is evinced from the chalybeate watci* 
which flow from moraffes, which lie upon gravel-beds, and which muft, 
therefore, have produced iron after thofe gravel-beds were raifed out of the 
iea. On the fouth fide of the road between Cheadle and Okeymoor, in Staf- 
fwdfhire, yellow ftains of iron are feen to penetrate the gravel from a thin 
morafs on its furface. There is a filTure eight or ten feet wide, in a gravel- 
bed en the eaftem fide of the hollow road, afcending the hill about a mile 
from Trentham, in Staffordihire, leading toward Drayton, in Shroplhire, 
which fiflure is filled up with nodules of iron-ore. A bank of fods is now 
raifed againft this fifliire to prevent the loofe iron nodules from falling into 
the turnpike road, and thus this natural curiofity is at prefent concealed 
from travellers. A fimilar fiffure, in a bed of marl, and filled up with iron 
nodules, and with fome large pieces of flint, is feen on the eaftern fide of the 
hollow road afcending the hill from the turnpike houfe, about a mile from 
Derby, in the road towards Burton. And another fuch fiflure, filled with 
iron nodes, appears about half a mile from Newton-Solney, in Derbyihire,^ 
in the road to Burton, near the fummit of the hill. Thefe coUedions of iron 
and of flint muft have been produced poflerior to the elevation of all thofe 
hills, and werc^thence evidently of vegetable or animal origin. To which 
&ould be added, that iron is found, in general, in beds either near the furface 
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of the earth, or flratificd with cliy, Coal«, or argillaceous gff it, tvhich ard 
(hemfelves produdlions of the modern world, that is, from the recremenu 
of vegetables and air-breathing animals. 

Not only iron, but manganefe, calamy, and even copper and lead, appear^ 
in fome inftances, to have been of recent produiftion. Iron and manganefe 
are deteded in all vegetable productions, and it is probable other itietallis 
bodies might be fotind to exift in vegetable or animal matters, if we had 
tefts to dete6t them in very minute quantities. Manganefe and calamy aie 
found in beds like iron near the furface of the earth, and in a calcifotm 
ftate, llrhich countenances their modern produdion. The recent production 
of calamy, one of the ores of zinc, appears from its frequently incrufting 
calcareous fpar, in its dcfcent from the furface of the earth into the upper- 
mod filTures of the lime-ftone mountains of Derbyfliire. That the calamy 
has been carried, by its folutiou or diffufion in water, into thefe eaVities, and 
not by its afcent from below in form of fleam, is evinced from its not only 
forniing a cruft over the dogtooth fpar, but by its afterwards diflblving or 
deftruying the fparry crydal. I have fpecimens of calamy in the form of 
dogtootli fpar two inches high, which are hollow, and ftand half an inch 
above the diminiihed fparry cryftal on which they were formed, like a iheath 
a great deal too big for it; this feems to fhew, that this procefs was carried 
on in water, othcrwifc, after the calamy had incrufted its fpar, and diiTolved 
its fiuface, fo as to form a hollow cavern over it, it could not a<fl further 
upon it except by thtl interpofition of fome medium. As thefe fpars and ca« 
laniy are formed in the fiffures of mountains, they muft both have beet 
formed after the elevations of thofe mounca:ns. 

In refpeA to the recent pTodudion of copper, it was before obfeived, in 
note on Canto TI. 1. 398, that the fummit of the grit-ftone mountain at 
Hawkftonc, in Shropfliire, is tinged with cop|)er, which, from the appear- 
ahce of the blue ftains, feems to have defcended to the parts of the rock be- 
neath. I have a qalciforjn ore of copper confifting of the hollow crufts of 
cubic cells, which has evidently been forrned on cryftals of fluor, which it 
has eroded in the fame manner as the calamy erodes the calcareous cryftals, 
from whence may be deduced, in the fame manner, the aqueous folution or 
diffufion, as well as the recent produdion of this calciform ore of copper. 

Lead, in finall quantities, is fometimts found in the fiffures of coal-bed.", 
\vhich fiiTures are previoufly covered with fpar; and fometimcs in nodule* 
l>f iron-ore. Of the former I have a fpecimen from near Caulk, in Derby* 
fhire, and of the latter from Cw'cbrook Dale, in Shropftiire. Though all 
thefe fads fllcw that fome metallic bodies arc formed from vegetable or 
animal recrements, as 'iron, and perhaps manganefe and calamy, all which 
arc found near the furface of the earth ; yet as the other metals are found 
lonly in fiffures of rocks, which penetrate to unknown depths, they may be 
wholly or in part produced by cfcending fteams from fubterrancou, fires, as 
mcntioaed in note on Canto II. 1. 398. 
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SEPTARIA OF' IRON-STONE. 

Over fome lime works at Walfall, in Stafibrdihire, I obfenred fome yearf 
ago a firatum of Iron earth about fix inches thick, full of very large cavities} 
thefe cavities were evidently produced when the material paiTcd from a fe* 
mi-fluid ftate into a folid (Hie ; as the frit of the potters, or a mixture of 
clay and water, is liable to crack in drying; which is owing to the further ' 
contra<ftion of the internal part, after the cruft has become hard. Thefe 
hollowB are liable to receive extraneous matter, as, I believe, gypfum, and 
fometimes fpar, and even lead; a curious fpecimcn of the laft was prefented 
to me by Kir. Darby, of Colebrook Dale, which contains in its cavity fome 
ounces of lead-ore. But there are other feptaria of iron-ftone, which feen^ 
to have had a very 4ifferent origin, their cavities having been formed in cool- 
ing or congealing fronl an ignited ftate, as is ingenioufly deduced by Dr. 
Hutton, from their internal ftrucaure. Edinb. Tranf. vol. 1. p. 246, The 
volcanic origin of thefe curious feptaria, appears to me to be further evinced 
friim their form and the places where they are found. They confift of ob- 
late fpheroids, and are found in many parts of the earth totally detached 
from the beds in which they lie, as at £aft-Lothian, in Scotland. Two of 
thefe, which now lie before me, were found, with many others, immerfcd 
Sn iu-gillaceous ihale, or ihiver, furrounded by broken lime-ftone mountains, 
at Bradbourn, near Aftibourn, in Derbyfliire, and were prefented to me by 
Mr. Buxton, a gentleman of that town. One of thefe is about fifteen inc|iet 
in its equatorial diameter, and about fix inches in its polar one, and contains 
beautiful ftarlike feptaria, incrufted, and in part filled with calcareous Ipar. 
The other is about eight inches in its equatorial diameter, and abour four * 
inches in its polar diameter, and is quite folid, but fliews on its internal fur- 
face marks of different colours, as if a beginning feparation had taken place. 
Now, as thefe feptaria contain fifty per cent, of iron, according to Dr. Hut- 
ton, they would foften or melt into a femi-fluid globule, by fubterrancous 
fire, by left heat than the lime-ftone in their vicinity ; and if they were 
ejected through a hole or fiffure, would gain a circular motion along with 
their progreflive one, by their greater fridion or adhefion to one flde of the 
hole. This whirling motion would produce the oblate fpheroldical form 
which they poffefs, and which, as far as I know, can not in any other way 
be accounted for. They would then harden in the air as they rofe into the 
colder parts of the atmofphere ; and as they defcended into ft) foft a mate- 
rial as Ihale or fliiver, their forms would not be injured in their fall ; and 
their prefence in materials fo different from themfelves becomes accounted for. 
About the tropics of the large feptarium above-mentioned, are circular 
eminent lines, fuch as might have been left if it had been coarfely turned in 
a lath. Thefe lines feem to confift of fluid matter, which feems t6 have 
exfuded in circular zones, as their edges appear blunted or retraced ; and 
the feptarium feems to have fplit eafier in fuch fedions parrallel to its equa- 
tor. Now, as the crufl: would firft begin to cool and harden after its ejecSion 
tt a femi-fluid ftate, and the equatorial diameter would become gr^idually en-* 
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larged as it rofe in the air ; the internal parts, being fofter, would Aide Be- 
neath the polar cruft, which might crack, and permit part of the femi-fiuid to 
exfude, and it is probable the adhefion would thus become kfs in fedions 
parallel to the equator. Which further confirms this idea of the produc- 
tion of thefe curious feptaria. A new-caft cannon ball. Fed-hot, with hs cnift 
only iblid, if it were fliot into the air, would probably burft in its paffage, ai 
it would confift of a more fluid material than thefe feptaria; and thus, by 
difcharging a Ihower of liquid iron, would produce more dreadful combof- 
tion, if ufed. in war, than could be efleded by a ball which had been co(^d 
^nd was heated again, fince, in the latter cafe, the ball could not luTe iti 
int^nal parts made hotter than the cruft of it, without firiib loling its form. 



NOTE XIX.— FLINT. 

^ranfmute U glHtering Flints ber ^HtHyJUindiy 

Or Jink on Ocean s bed in countleft Sands. CanTO II. 1. %1'J, 

I. SILICEOUS ROCKS. 

THE great mafles of filiceous fand which lie in rocks upon the beds of 
lime-ftone, or which are (Iratified with clay, ccal, and iron-ore, are evident- 
ly produced in the decompofition of vegetable or animal matters, as explained 
in the note on morafles. Hence the impreffions of -vegetable roots and even 
whole trees arc often found in fand-ftone, as well as in coals and iron-ore. In 
thefe fand-roeks both the filiceous acid and the calcareous bafe feem to be 
produced from the materials of the morafs ; for though the prefence of a iili- 
teous acid and of a calcareous bafe have not yet been (eparately exhiluted 
from flints, yet from the analogy of flint to fluor, and gypfum, and marble, 
and from the converfion of the latter into flint, there can be little doubt of 
their exiflence. 

Thefe filiceous fand-rocks are either held together by a iiliceous cement, 
or have % greater or lefs portion of clay in them, which in fome acfts as a ce- 
ment to the filiceous cryilals, but in others is in fuch great abundance that 
in burning them they become an imperfed: porcelain, and are then uTed to 
repair the roads, as at Cheflerfield, in Derbyfhire; thefe are called argillace- 
ous grit by Mr. Kirwan. In other places, a calcareous matter cements the 
eryflals together ; and in other places the filiceous cryflals lie in loofe flrata, 
under the marl, in the form of white fand; as at Normington,. about a mik 
from Derby. 

The lowefl beds of filiceous fand-flone, produced from morafTes, feem to 
obtain their acid from the morafs, and their calcareous bafe from the lime- 
ftone on which it refls. Thefe beds pofTefs a filiceous cement,. and from 
their greater purity and hardnefs are ufed for coaife grinding-ftone s and 
fcythe flones, and are fituated on the edges of lime-ftone countries, havinf; 
loft the other ftrata of coals, or clay, or iron, 'w'hicb were originally produced 
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above them. 9uch are the fand-rocks incumbent on limerftone near Mat"' 
lacky^in Derbyibire. As thefe iiliceous fand-rocks contain no marine pro* 
du^ons fcattered amongft them, they appear to have been elevated, torn to 
pieces, and many fragments of them fcattered over the adjacent country, by 
ezpk>iion», from fires within the morafs from which they have been formed^ 
and which diiSpated every thing inflammable above and beneath them, except 
tame ftains of iron with which they are in fome places fpotted. If thefe fand- 
rocks had been accumulated beneath the fea, and elevated along with tho 
htds of linae-ftone on which they reft, fome veftiges of marine ihells, either in 
their iiliceous or calcareous date, muft have been diicemed amongft them. 

a. SILICEOUS TREES. 

In many of thefe fand-rocks are found the impreftions of vegetable root»^ 
which feem to have been the moft unchangeable parts of the plant, as ftiells 
and fliark*8 teeth are found in chalk beds, from their being the moft un- 
changeable parts of the animal. In other inftances the wood itielf is pene-' 
trated, and whole trees converted into flint; fpecimens of which I have by 
■AC, from near Coventry, and from a gravel-pit in Shropfliire, near Child** 
Archal, in the road to Drayton. Other poliihed fpecimens of vegetable 
flints abound in the cabinets of the curious, which evidently (hew the con- 
centric circles of woody fibres, and their intei'ftices filled with whiter filice- 
ous matter, with the branching off of the knois when cut horizontally, and 
the parallel lines of wood when cut longitudinally, with uncooomon beauty 
and variety. Of thefe I pofle£» fome beautiful fpecimens, which weie pre^^ 
iented to me by the Earl of Uxbridge. 

The colours of thefe filiceous vegetables are generally brown, from the 
iron, I fuppofe, or mangenefe, which induced them to cryftalize or to fufe 
more eafily. Some of the cracks of the wood in drying are filled with white 
flint or calcedony, and others of them remain hollow, lined with innumera- 
ble finall cryftals, tinged with iron, which I fuppofe had a fliare in convert- 
ing their calcareous matter into filiceous cryftals, becaufe the cryftals called 
Peak-diamonds are always found bedded in an ochreous earth ; and thofe 
called Briftol-ftones are fituatcd on lime-ftone coloured with iron. . Mr. F. 
French prefented me with a congeries of filiceous cryftals, which he gather- 
ed on the crater (as he fuppoies) of an extinguiftied volcano at Cromach 
Water, in Cumberland. The cryftals are about an inch high, in the fiiape of 
dogtooth or calcareous fpar, covered with a dark ferruginous matter. The 
bed on which they reft is about an inch in thicknefs, and is ftained with 
iron on its under furface. This curious foflil fliews the tranfmutation of cal- 
careous earth into filiceous, as much as the filiceous fhells which abound in the 
cabinets of the curious. There may fome time be difcovered in this age of fci- 
ence, a method of thus impregnating wood with liquid flint, which would 
produce pillars for the fupport, and tiles for the covering of houfes, which 
would be uninflammable and endure as long as the earth beneath them. 

That fome filiceous produdions have been in a fluid ftate without much 
beat at the time of their formation, appears from the vegetable flints above de- 
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fcribed not having quite loft their organized appearance ; ftom ihells, and 
coralloids, and entrochi being converted into flint without Joling their form ; 
from the bafon of calcedony round Giefar, in Icehnd, and from the experi- 
ment of Mr. Bergman, who obtained thirteen regular formed cryftais by 
fuflcring the powder of quartz to remain in a veflel with fluor acid for two 
years ; thefe cryftals were about the fize of fmall peas, and were not in 
hard as quartz. Opufc. de Terri Silicei, p. 33. Mr. Achard procured 
both calcareous and liliceous cryftals, one from calcareous earth, and the 
ether from the earth of alum, both diftblved in water impregnated with fii«i 
cd air; the water filtrating very ilowly through a porous bottom of baked 
clay. See Journal dc Phyfique, for January, 1778* 

3. AGATES, ONYXES, SCO TS-PEBBI,E S. 

tn fmall cavities of thefe fand-rocks, I am informed, the beautiful filiceotis 
nodules are found which are called Scots-pebbles ; and which, on being cut 
Sn different diredions, take the names of agates, onyxes, fardonyxes, &c. 
according to the colours of the lines or ftrata which they exhibit. Some of 
the nodules are hollow and filled with cryftals, others have a nucleus of lefs 
compa^ filiceous matter, which is generally white, furround^d with many 
concentric ftrata, coloured with iion, and other alternate ftrata of white agate 
or calcedony, fometimes to thd number of thirty. 

I think thefe nodules beat evident marks of their having been in perfeft 
fufion by either heat alone, or by water and heat, under great preflttre, ac- 
cording to the ingenious theory of Dr. Hutton ; but I do not imagine, that 
they were injedted into cavities from materials from without, but that fome 
vegetables or parts of vegetables containing more iron or manganefe than 
others, facilitated the complete fufion, thus deftroying the veftiges of vege- 
table organization, which were confpicuous in the filiceous trees above-men'^ 
tioned. Some of thefe nodules being hollow and lined with cryftals, and 
others contaihing a nucleus of white filiceous matter of a loofer texture, 
(hew they were compofed of the materials then exifting in the cavity ; which 
confifting before of loofe fand, muft take up lefs fpace when fufed into a folid 
mafs. 

Thefe filiceous nodules refemble the nodules of iron-ftone mentfoned in 
note on Canto II. 1, 183, in refped to their poftefling a great number of 
concentric fphcres, coloured generally with iron; but they differ in this cir- 
cumftance, that the concentric fpheres generally obey the fqrm of the exter- 
nal cruft, and in their not poffefiing a chalybeate nucleus. The ftala&ites 
formed on the roofs of caverns are often coloured in concentric ftrata, by 
their coats being fpread over each other at different times; and fome of 
them, as the cupreous ones, poffefs great beauty from this formation ; but 
as thefe are neceffarily more or lefs of a cylindrical or conic form, the nodu- 
les or globular flin^ above defcribed cannot have been conftru(5fced in this 
planner. To what law of nature then is to be referred the produdlion of 
Aich numerous concentric fpheres ? I fufpetft to the law of congelation. 

Wheo fait ^nd water are expofed to fevere frofty air, the fait i» faid to be 
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preipipitated as the water freezes; that is, as the heat in which it was dilTolVf 
cd 16 withdrawn: where the experiment is tried in a bowl or bafon, thia 
may be true, as the furface freezes firft, and the fait is found at the hot-* 
com. But in a ^uid expofed in a thin phial, I found, by experiment, that 
the cstraaeouf matter prerionfly difTolved by the heat, in the mixture, was 
Oct fimply iet at liberty to fubfide, but was detruded or pu&ed backward a^ 
the ke was produced. The experiment was this: about two ounces of a fo^ 
lutipo of blue vitriol were accidentally frozen in a thin phial, the glais w|it 
cradted and fallen to pieces, the ice was difiblved, and I found a pillar o£ 
bhie yixM ftanding ered on the bottom of the broken bottle. Nor is thii 
power of congelation more extraordinary than that, by its powerful and fudr 
den expaniion, it ihould burft iron ihells and coehorns, or throw out the plugs 
Imth which the water yras iecured in them, above one hundred and thirty 
^rards, according to the experiments at Quebec, by Major Williams. Edinb^ 
Tfanf^. vol. II. p. 13. 

In 46mc filiceous nodules, which now lie before me, the externsd cruft fov 
pjbout the tenth of gn inch confiils of white agate, in others it is much thinner, 
aod in fome much thicker; correfponding with this cruil there are frooi 
twenty to thirty fupetincumbent (trata, of alternately darker and lighter 
tciauri whence it appeals; that the external cruft, as it cooled or froze, pro* 
pelled Irom it the iron or manganefe which was difTolved in it; this receded 
fill it had formed an arch or vault flrong enough to refift its further protru** 
ikm; then the next inn^ fphere or ilratum, as it cooled or froze, propelle4 
forwards its colouring matter in the fitme manner, till another arch or fphere 
produced fufficiept refiftance to this frigorefcent expulilop. Some of them 
l^ve detruded their colouring matter quite to the centre, the rings continu- 
ing to become darker as they are nearer it ; in others the chalybeate arch feems 
Co have flopped half an inch from the centre, and become thicker by havinjr 
attratfted to itfeif the irony matter from the white nucleus, owing probably 
io its cooling lefs precipitately in the central parts than at the furface of the 
pebble. 

A 6milar detrufion of a marly matter, in circular arches or vaults, obtains 
is the £dt mines in Chefhire; from whence Dr. Hutton very ingenioufly 
concludes* that the fait mud have been liquified by heat, which would feem 
to he much confirmed by the above theory. Edinb. Traof. vol. |. p. 244. 

I cannot conclude this account of Scots-pebbles without obferving, that 
Ibme of them, on being fawed longitudinally a£umder, feem ftiU to poifefs 
fome veftiges of the cylindrical organization of vegetables; others poffefs a 
nucleus of white agate, much refembling ibme bulbous roots, with their cour 
centric coats, or the knots in elm-roots or crab-trees; fbme of thefe, I fupr 
pofe, were formed in the manner above explained, during the congelation 
p{ mafies of melted flint' and iron; others may have been ^rmed from a ve? 
jl^table Duclens, apd letain (bme vefliges of the organizatioQ of the plant. 
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4. SAND OF THE SEA. 

The great abundance of iiliceous fand at the bottom of the ocean may, in 
part, be waihed down from the iiliceous rocks above defcribed; but, ill g^ene- 
ral, I fuppofe it derives its acid only from the vegetable and animal inatter 
of morafles, which is carried down by floods or by the atmofphere, and be- 
comes united in the fea with its calcareous bafe, from (hells and coralloids, 
and thus affumes its cryflalline form at the bottom of the ocean, and is there 
intermixed with gravel, or other matters, waihed from the mountains in 
its vicinity. 

5. CHERT, OR PETROSILEX. 

The rocks of marble are often alternately intermixed "^^ith (fa-ata of chert, 
or coarfe flint, and this in beds from one to three feet thick, as at Ilam and 
Matlock, or of lefs than the tenth of an inch in thickneis, as a mile or two 
from Bakewell, in the road to Buxton. It is difficult to conceive in what 
manner ten or twenty ilrata of either lime-ftone or flint, of different fliades 
of white and black, could be laid quite regularly over each other from fedi- 
ments, or precipitations from the fea; it appears to me much eaiier to com- 
prehend, by fuppoiing, with Dr. Hutton, that both the folid rocks of mar- 
ble and the fliht had been fufed by great heat (or by heat and water), under 
immenfe preffure; by its cooling, or congealing, the colouring matter might 
be detruded, and form parallel or curvilinear ilrata, as above explained* 

The colouring matter, both of lime-ftone and flint, was probably owing 
to the fleih of peculiar animals, as well as the iiliceous acid, which converted 
fome of the |ime-ilone into flint; or to fome ftrata of ihell-fiih having been 
overwhelmed, when alive, with new materials, while others, dying in their 
natural iituation^, would lofe their fleihy part, either by its putrid folution 
in the water, or by its being eaten by other fea infcds. I have fome calca- 
reous foflil ihells which contain a black coaly matter in them, which was 
evidently the body of the animal, and others of the fame kind filled with 
^par inftead of it. The Labradore ftonc has, I fuppofe, its colours from the 
nacre, or mother-pearl ihells, from which it was probably produced. And 
there is a ftratum of calcareous matter about iix or eight inches thick, at 
Wingerworth, in Derbyihire, over the iron-beds, which is replete with ihells 
of freih-water mufcles, and evidently obtains its dark colour frcun them, as 
mentioned in note XVI. Many noduks of fliht refemble, in colour, as well 
in form, the ihells of the echinus, or fea-wfchin; others refemble fome co- 
ralloids, both in form and colour; and M. Arduini found in the Monte de 
Pancrafio, red flints branching like corals, from whence they feem to have 
obtained both their form and their colour. Ferber*s Travels- in Italy,* 
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6. NODULES OF FLINT IN CHALK-BEDS. 

/ 
I 

As the nodules of flint found* in chalk-beds poflefs no marks of having 
been rounded by attrition or folution, I conclude that they have gained their 
form, as well as their dark colour, from the flefh of the ihell-fifh from which 
they had their origin; but which have been fo completely fufed by heat, or 
heat and water, as to obliterate all veftiges of the fhell, in the fame manner 
as the nodules of agate and onyx were produced from parts of vegetables. 
bat which had been fo completely fufed as to obliterate all marks of their 
organization, or as many iron-nodules have obtained their form and origin 
from peculiar vegetables. 

• Some nodules in chalk-beds coniiib of ibells of echini filled up with chalky 
the animal having been diflblved away by putrefcence in water, or eaten by 
other fea infects; other Ihellsof echini, in which I fuppofe the animal's body 
remained, are converted into flint, but ftill retain the form of the fliell. 
Others, I fuppofe, as above, being more completely fufed, have become flint- 
coloured by the animal flefli, but without the ezadt form either of the flefli 
or ihell of the animal. Many of tbefe arc hollow within, and lined with 
cryftals, like the Scots-pebbles above defcribed; but as the colouring matteif 
of animal bodies diflers little from each other compared with thofe of vege- 
tables, thefe flints vary leis in their colours than thofe above-mentioned. At 
the fame time as they cooled in concentric fpheres, like the Scots-pebbles^ 
they often poflefs faint rings of colours, and always break in concho»de 
forms like them. 

This idea of the produdions of nodules of flint in chalk-beds, is counte-^ 
nanced from the iron which generally appears as thcfe flints become decom« 
pofed by the air, which, by uniting with the iron in their compofition, re- 
duces it from a vitrefcent flate to that of calx, and thus renders it viflble. 
And, fecondly, by there being no appearance in chalk-beds of a firing or 
pipe of flliceous matter conne^ling one nodule with another, which mud 
have happened if the flliceous matter, or its acid, Imd been injected from 
without, according to the idea of Dr. Hutton. And, thirdly, becaufe many 
of them have very large cavities at their centres, which fliould not have 
happened had fhey been formed by the injedion of a material from without. 

When fhellsl or chalk are thus converted from calcareous to flliceous mat- 
ter by the fleih of the animal, the new flint being heavier than the fliell or 
chalk, occupies lefs fpace than the materials it was produced from; this is 
the caufe of frequent cavities within them, where the whole mafs has not 
been completely fufed and prefTed together. In Derbyfhire there are mafTes 
of coralloid and other fhells which have become flliceous, and are thus left' 
with large vacuities, fometimes within and fometimes on the outflde of the 
remaining form of the fliell, like the French mill-flones, and, I fuppofe, 
might ferve the fame purpofe; the gravel of the Derwent is full of fpeci- 
mens of this kind. 

Since vtrriting the above, I have received a very ingenious account of 
chalk-beds from Dr. Menifh, of Chelmsfgrd. He difUnguifhes chalk-bedi 
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into three kinds; fuch as have been raifed from the fea with little diftdrlh* 
ance of their ftrata, as the cliffs of Dover and Margate, which he terms i/i-^ 
tite chalk. Another (late of chalk is where it has fufiered much derangemeoty 
as the banks of the Thames at Gfavefend and Dartford. And a third ftate, 
where fragments of chalk have been rounded by water, which he terms d* 
Iwoial chalk. In the 6r{l of thefe lltuatiom of chaUc he obferves, that die 
flint lies in ftrata horizontally, generally ib diftifid nodtfles, but that he haf 
obferved two inftances of folid plates or ftrata of flutt, from an inch t« twd 
inches in thicknefs, interpofed between the chalk'^ds) tme of thefe i««i a 
chalk-bank by thie road fide, at Berkharaftead, the .ether tn a bank on tke ^ 
road from Chatham leading to Canterbury. Dr. Menifti has further oIh 
ferved, that many of the echini are crufhed in their form, and yet filled 
with flint, which has taken the form of the crulhed fiicU^ and that though 
many flint nodules ate hollow, yet that in feme echini the filiceum feems f 
have enlarged as it pafled from a fluid to a folid ftate, as * it fwdls out iti a 
|)rotuberanc^ at the mouth and atras of the fhell, and that though theft 
feells are fo filled with flint, yet that in many places the flieH itfelf rcmailift 
bdcareotis. Thefe ftrata of nodules and plates of flint feem to countenance 
Uieir origin front the fleih of a ftratum of anim^ whidi periflied by foow 
hahtral violence, and were buried in their fktfisi 

^ ANGLES OF SILICEOUS SAND. 

In many rocks of filiceous fknd the particles retain their angular fotm^ 
&nd in fome beds of loofe land, of which there is one of confiderable purity 
k few yards ()eneath the marl at Normington, about a mile Ibuth of t>erby. ' 
Other fillceoui fands have had their angles rounded off, like -the pebbles in 
gravel-beds. I'hcfe feem to owe their globular form to two canfes; one to 
their attrition agabft each other, when they may for centuries have lain at 
the bottom of the fea, or of rivers, where they may have been progrefliyely 
accumulated, and thus progretiively at the fame time nibbed upon each othef 
ty the dalhing of the watct, and where they would be more eafily rolled 
*)ver each other l)y their gravity being fo much lefs thjrn in air. This i« 
fddently now gbing on in the river t)erwcnt ; for though thert are no lime- 
ftone rocks for ten or fifteen miles above Derby, yet a great part of the ri- 
Ver-graVel at Derby confifts of liihe-ftone nodules, whofe angles are quite 
worn off in their defccnt down the flream. 

There is, however, another caufe which muft hftVc contributed tb round 
the angles both of calcareous and filiceous fragments, and that is, their folu- 
bility in Water ; calcareous earth is perpetually found fufpended in the wa- 
ters which palb over it j and the earth of flints was obferved by Bergman 
to be contained in water in the proportion of one grain to a gallon. Kir- 
wan's Mineralogy, p. 107. In boiling water, however, it is foluble in much 
Tpreater proportion, as appears from the filiceous eaith fublimed in the dil« 
t illation of fluor acid in glafs vefTels, and fiom the bafons cf calcedony which 
furrounded the jets of hot water near Mount Hecla, in Iceland. Troil on 
Iceland. It is probable nioft filiceous Iknds or pebbles have, at fome ages of 
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%^ world) been long expofed to aqueous ileams raifed hy fubterranean fires. 
And if fragments of (lone were long immerfed in a fluid menflniuni, their 
angular parts would be firft diflblved, on account of their greater furface. 

Many beds of (iliceous gravel are cemented together by a iiliceous cement,' 
|»d^ are calkd broccia, ;u the plumb-pttddii:^ ilone« of Hartfordihire, and 
the walls of a fubterraneous temple excavated by Mr. Curzon, at Hagley, 
tutar Rngdy, in Staffordshire; thefe may have been earpofod to great heait as 
they were immerfed in water, which water, under great preflure of fuper« 
lociunbent materiaJs, may hare been rendered rednbot, as in PapinV digeftera 
Mid luiYe thus pofleffed powers of iblutioii with which we arc \ioacquainl;ed« 

BASALTES AND GRANITES. 

'Another ionrce of filiceous ftones is from the granite, or baiakes, or por^ 
•^yries, which are of different hardneffes, according to the materials of their 
compofitioti, or to the fire they have undergone ; fuch are ^e ftones of Ar* 
•hiir^84iiil, near Edinburgh; of the Giant's Caufeway, in Ireland; and o£ 
Cfaamwood foreft, in licicefterihire; the uppernio& ftratum of which Uft 
4eems to ha«e been cracked either by its elevation, or by its haftily coolings 
^iter ignition, by tbe contaA of dews or Ihows, and thus breaks into.angu>- 
lar fragmeots, fuch as the ftreets of London are paved with, or ^ve haA 
<faeir angks rounded by attrition, or by partial iblution; and have thua 
formed the common paving ftones, or bowlers, as well as the gravel, which 
iscftencoUcd into ftrata amid the filiceous fand-beds^ which ave either 
formed or colle^ed in the fea. 

^ what manner fuch a iiiafs of cryftallized matter as the Giant's Caufe- 
way, and fimilar cdumns of bafaltes, could have been raifed without other 
volamic appearances, may be a matter not eafy to comprehend ; but there 
fe another power in nature befides that of expanfile vapour, which may have 
Taifcd fome mat^ials which have previoufiy been in igneoas or aqueous fiv 
•lotion; and that is the ad of congelation. 'When the water, in the experi* 
ments above related of Major Williams, had, by congelation, thrown o«t 
the plugs from the bomb*flielis, a colunm of ice rofe from the hole of the 
hon^ &c or eight inches high. ' Other bodies, I fufpedl, increafe in bulk, 
"which ctyftalK^e in cooling, as iron and type-metal. I remember pouring 
tight or ten pounds of melted brimftone into a pot to cool, and was fur- 
|>rized to fee, after a little time, a part of the fluid beneath break a hole in 
the congealed cruft above it, and graduidly rife into a promontory fcveral 
inches high; the bafaltes has many marks of fufion and of cryftaUization, 
and may thence, as well as many other kinds of rock, as of ipar, marble, 
petrofilex, jafper, &c. have been raifed by the power of congelation, a power 
'whofe quantity has not yet been afcertained, and, perhaps, greater and more 
imiverfal than that of vapours expanded by heat. Thefe bafaltic columns 
rife fometimes out of mountains of granite itfelf, as mentioned by Dr. Bed- 
does, (Phil. Tranf. vol. LXXX.) and as they feem to confift of fimilar ma- 
terials, more completely fufed, there is ftill greater reafon to believe 
thcni to have been elevated in the cooling or cryftallization of the mafs. 
See note XXIV. 
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NOTE XX.— CLAY. 

Hence dud'de Clays im wide expanffti fpready 

Soft as the Cygnet's drwn^ their fnavf^wbite bed. Canto IT. 1. a77» 

THE philofophers who have attended to the formation of the earth, have 
acknowledged two great agents in producing the various changes which the 
terraqueous globe has undergone, and thefe are water and fire. Some of 
them have, perhaps, alcribed too much to one of theie great a^^ents of na^ 
ture, and fome to the other. They have generally agreed, that the fhrati- 
fication of materials could only be produced from fediments or precipita* 
tions, which were previoufly mixed or diflblved in the fea; and that what- 
ever effe<^ were produced by fire, were performed afterwards. 

There is, however, great difficulty in accounting for the univerfal firati^ 
fication of the folid globe of the earth in this manner, fincc many of the 
materials, which appear in ftrata, could not have been fufpended in water; at 
the noduks of flint in chalk-beds, the eztenfive beds of fliells; and, laftly, the 
firata of coal, cky, fand, and iron-ore, which, in moft coal-countries, lie from 
five to fevcn times alternately ^ratified over each other, zLnd none of them^ 
are foluble in water. Add to this, if a folution of them, or a mixture of 
them in water, could be fuppofcd, the caufe of that folution muft ceafe be- 
fore a precipitation could commence. 

X. The great mafies of lava, under the various names of granite, por- 
phyry, toad-ftone, moor-ftone, rag, and flate, which conftitute the old 
world, may have acquired the old Gratification, which fome of them appear to 
poiTefs, by tjieir having been formed by fucceffive eruptions of a fluid mafs, 
which, at different periods of ancient time, aroie from volcanic ihafts and 
covered each other, the furface of the interior mafs of lava would cool, and 
become folid, before the fuperincumbent firatiun was poured over.it; to the 
fame caufe may be afcribed their different compofitions and textures, which 
are fcarcely the fame in any two parts of the lyorld. 

2. The {^ratifications of the great mafles of lime-fione, which were 
produced from fea-ihells, feem to have been formed by the different times 
at which the innumerable fhells were produced and depofited. A colony of 
echini, or madirepores, or cornua ammonia, lived and periihed in one period 
of time; in another, a new colony of either fimilar or different fiiells lived and 
died over the former ones, producing a firatuni of more recent fhells over a 
flratum of others which had begun to petrify, or to become 'marble ; and thus, 
from unknown depths to what are now the fummits of mountains, the 
lime-ftone is difpofed in flrata of varying folidity and colour. Thefe have 
afterwards undergone variety of changes by their folution and depofition 
from the water in which they were immerfed, or from having been expofed 
to great heat under great preffure, according to the ingenious theory of Dn 
Jiutton. Edinb. Tranfad. vol. I. See Note XVI. 

3. In moft of the cual-coun tries of this ifland, there are from five to feven 
beds jof coal firatified, with an equal number of beds, though of much gi eater 
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thickiiefs, of clay and fand-ftone, and occafionally of iron-ores. In what 
maimer to account for the ftratification of thefe materials feems to be a 
problem of great difficulty. Philofophers have generally fuppofed that 
they hare been arranged by the currents of the fea; but coniidering their 
infolubiiity in water, and their almoft iimilar fpecific gravity, an accumula- 
tion of them in fuch diilindt beds from this caufe is altogether inccmceivable, 
though fome coal-countries bear maiiis of having been, at fome time, im« 
merfed beneath the waves, and raifed again by fubterranean fires. 

The higher and lower parts of morafles were neceiTarily produced at dif- 
ferent periods of time, fee Note XVII. and would thus originally be formed 
in ftrata of different ages. For when an old wood periihed, and produced' a 
morals, many centuries would elapfe before another wood could grow, and 
perifli again, upon the fame ground, which would thus produce a' new ftra- 
tiim of morafs over the other, differing, indeed, principally in its age, and, 
perhaps, as the timber might be different, in the proportion of its compo- 
nent parts. 

Now, if we fuppofe the lowermoft ftratum of a morafs become ignited, 
like fermenthig hay (after whatever could be carried away by folution in 
water was gone), what would happen ? Certainly the inflammable part, the 
oil, fulphur, or bitumen, would burn away, and be evaporated in air; and 
the fixed parts would be left, as clay, lime, and iron ; while fome of the cal- 
careous earth would join with the filiceous acid, and produce fand; or with 
the argillaceous earth, and produce marl. Thence, after many centuries, 
another bed would take fire, but with lefs degree of ignition, and with a 
{greater body of morafs over it ; what then would happen ? The bitumen and 
fulphur would rife, and might become condenfed under an impervious ftnr- 
-tum, n^iich might not be ignited, and there form coal of different purities, 
according to its degree of fluidity, which would permit fome of the clay to 
fubfide through it into the place from which it was fublimed. 

Some centuries afterwards another fimilar procefs might take place, and 
cither thicken the coal-bed, or produce a new clay-bed, or marl, or fand, 
or depofit iron upon it, according to the concomitant circumflances above- 
mentioned. 

I do not mean to contend, that a few mafles of fome materials may not 
have been rolled together by currents, when the mountains were much more 
elevated than at prefent, and, in confequence, the rivers broader and more 
rapid, and the florms of rain and wind greater both in quantity and force. 
Some gravel-beds may have been thus waihed from the mountains; and 
fome white clay waihed from morafies into valleys beneath them; and fome 
ochres of iron diflblved and again depofited by water; and fome calcareous 
depofitions from water (as the bank, for inflance, on which fland the houfes 
at Matlock-bath); but thefe are all of fmall extent or confequence compared 
to the primitive rocks of granite or porphyry which form the nucleus of the 
earth, or to the immenfe ftrata of lime-ftone which cruft over the greateft 
part of this granite or porphyry; or, laftly, to the very extenfive beds of 
clay, marl, fand-ftone, coal, and iron, which were probably for many mil- 
iiohs of years the only parts of our continents and iflands, which were then 
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elevated above the lercl of the lea, and which, on that accowit, Weaatf 
covered with vegetation, and thence acquired their later or fnperiBanaiibest 
ftrata, which conftitute what fomc have termed the new woorkl. 

There i» another fource of clay, and that of the fineft kiod,lroin decoiiH 
pofed granite ; this is of a fhow y white, and mixed with fhimng ]MUticks of 
mica; of this kind is an earth from the country of Cherofcees. Other kindi 
are from leis pure bvas; Mr. Ferbcr aflerts that the fulpburoos ftcamt from 
Mount Vefnvitts convert the lava into clay. 

** The lavas of the ancient S<^atara volcano have been mdoiditedly of a 
vitreous nature, and thefe appear at prefent argillaceous. Some fragments 
of this lava arc but half, or at one fide changed into clay, which either is 
vifdd or duiftile, or hard and ilony. Clays, by firei are deprived of their 
coherent quality, which cannot be reftored to them by pvlverization, nor by 
humedation. But the fulphureous Solfatara fteams reilore it, as may be 
cafily ohferved on the broken pots wherein they gather the fal ammoniac; 
though very well baked and burnt at Naples, they are mollified again by 
the acid fteams into a vifcid clay, which keeps the former fire-burnt colour." 
Travels m Italy, p. 156. 



NOTE XXL— ENAMELS. 

Smtar'd tier bugt dragons wtb metallic buis^ 

IVitb goUen furplesy and ccbaltie Uuet, CaxtO II. L S87. 

THE fine bright purples or rofe colours which we fee on china cops, are 
not producible with any other material except gold; auuigaocie indeed gives 
a purple, but of a ^ery different kind. 

In Europe, the application of gold to thefe purpoles, appears to be of mo- 
dern invention. Cafiius^s difcovery of the precipitate of gold by tin, and 
the ufe of that precipitate for colouring glafs and enamels, are now gene* 
rally known ; but though .the precipitate with tin be more fucceisfial in jaot 
ducing the ruby glafs, or the colourlefs glafs, which become! red by fiib"* 
fequent ignition, the tin probably contributing to prevent the gold ftom 
feparating (which it is very liable to do during the fufion); yet, for ena- 
mels, the precipitates made by alkaline faltg anfwer equally well, and give 
a finer red; the colour produced by the tin precipitate being a bluiih purple^ 
but with the others a rofe red. I am informed that fome of oar beft artifts 
prefer aurum fulminans, mixing it, before it has become dry, with the white 
compofition, or enamel flux; when once it \% divided by the othjsf matter. 
It is ground with great fafety, and without the leaft danger of expiofioo^ 
whether nioift or dry. The colour is remarkably improved and brought 
forth by long grinding, which accordingly makes an eflential circumftaace 
in the procefs. 

The precipitates of gold, and the colcothar, or other red preparations of 
iron, are called tender colours. The heat mull be no greater than is ytjk 
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fofficient to make the enamel run upon the piece, for if greater, the colours 
mrill be deftrojed or changed to a different kind. When the vitreous matter 
has juft becomef fluid, it feems as if the coloured metallic calx remained barely 
intermixed with it, like a coloured powder of exquifite tenuity fufpended in 
water;. but by ftronger fire the calx' is dijfelved, and metallic colours are 
j^tered hjfolution in glafs, as well as in acids or alkalies. 

The Saxon mines have, till very lately, almoft exclusively fupplied the 
reft of Europe with cobalt, or rather with its preparations, zaffre and fmalt, 
for the exportation of the ore itfelf is there a capital crime. Hungary, 
%ain, Sweden, and fome other parts of the continent, are now faid to afford 
cobalts equal to the Saxon, and fpecimens have been difcovered in our own 
ifiand, both in Cornwall and in Scotland, but hitherto in no great quantity. 

Calces of cobalt and of copper differ very materially from thofe above-* 
mentioned in, their application for colouring enamels. In thofe the calx has 
previoufly acquired the intended colour, a colour which bears a red heat 
without injury, and all that remains is to fix it on the piece by a vitreous 
flux. But the blue colour of cobalt, and the green or bluiih green of cop- 
j>er, are produced by vitrification, that is, hy folution in the glafs, and a ftrong^ 
fire is neceffary for their pcrfe^on. Thefe calces, therefore, when mixed 
with the enamel flux, are melted in crucibles, once or oftener, and the 
deep coloured opake glafs, thehcie refulting, is ground into impalpable pow- 
der, and ufed for enamel. One part of either of thefe calces is put to ten, 
fixteen, or twenty parts of the flux, according to the depth of colour required. 
The heat of the enamel-kiln is only a full red, fuch as is marked on Mr. 
Wedgwood's thermometer 6 degrees. It is thetefore neceffary that the flux 
be fo adjufted as to melt in that low heat. The ufual materials are flint, 
or flint-glafs, with a due proportion of red*led, or borax, or both, and fome** 
times a little tin calx to give opacity. 

Ka-O'lifi is the name given by the Chinefe to their porcelain clay, and 
pe-tun-tfe to the other ingredient in their China ware. Specimens of both 
thefe have been brought into England, and found to agree in quality with 
Ibme of our own materials. Kaolin is the very fame with the clay called 
in Cornwall and the petuntfe is a granite fimilar to the CornifH 

moon-ftohe. There are differences, both in the Chinefe petuntfes, and the 
Englifli moor-ftones; all of them contain micaceous and quartzy particles, 
in greater or lefs quantity, along with feltfpat, which laft is the effential 
.ingredient for the porcelain manufadlory. The only injurious material com-* 
monly found in them is iron, which difcolours the ware in porportion to its 
quantity, and which our moor-ilones are, perhaps, more frequently tainted 
. with than the Chinefe. Very fine porcelain has been made from Englifli mate-* 
rials, but the nature of the manufadure renders the procefs precarious and 
the profit' hazardous; for the femi-vitrification, which conilitutes porcelain, 
is neceffarily accompanied with a degree of foftnefs or femi-fufion, fo that 
the veffels are liable to have their forms altered in the kiln, or to run togci 
ther with any accidental augmentations of the fire. 
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NOTE XXir.— PORTLAND VASE. 

Or hid Mortality rejcict and wtottm 

O'er the fine firms on Ftrtlaftft mjfiU ttrm Canto II. L 3I9. 

THE celebrated faneral vafe, long in polTeffion of the Btrberinl fiamily, 
and lately purchafed by the Duke of Porland for a thoiifidid guineas, i> 
about ten inches high, and fix in diameter in the broadeft part. l*he figures 
are of moft czquifite workmanlhip in has relief, of white opake gUfs, raifed 
on a ground of deep blue glals, which appears black, except when held 
again ft the light. Mr. Wedgwood if of opinion, from many ciicunilances, 
that the figures hare been made by cutting awaj the external cmft of white 
opake glafs, in the manner the fineft cameos have been produced, and that 
it muft thence hare been the labour of a great many years. Some antiqua- 
rians have placed the time of its produdion many centuries before the chrif- 
tian sera, as fculpture was faid to have been declining, in refpeA-to its ex- 
cellence, in the time of Alexander the Great. See an account of the Bar- 
berini, or Portland vafe, by M. D*HanearviUe, and byMr. Wedgwood. 

Many opinions and conjeftures have been publiflied concerning the figuts 
on this celebrated vafe. Having carefully examined one of Mr. Wedg^ 
wood's beautiful copies of this wonderful produdion of art, I ihall add one 
more conjedure to the number. 

Mr. Wedgwood has well obfierved, that it does not feem probable that 
the Portland vafe was purpofely made for the aflies of any particular perfon 
dcceafed, becaufe many years muft have been neceflary for its produdion. 
Hence it may be concluded, that the fubjed of its embelUihments is not 
private hiftory, but of a general nature. This fubjeift appears to me to be 
well chofen, and the ftory to be finely told;* and that it reprefents what in 
ancient times engaged the attention of philofophen, poets, and heroes i I 
mean a part of the £leufiman myfteries. 

Thefe myfteries were invented in Egypt, and afterwards transferred to 
Greece, and flouriftied more particularly at Athens, which was, at the fame 
time, the feat of the fine arts. They confifted of fcenical exhibitions, re- 
prefentipg and inculcating the expedation of a future life after death, and, on 
this account, were encouraged by the government, in fo much that the Athe- 
nian laws puniftied a difcovery of their fecrets with death. Dr. Warbur- 
ton has, with great learning and ingenuity, fliewn, that the defcent of ^neas 
into hell, defcribed in the fixth Book of Virgil, is a poetical account of the 
reprefencations of the future ftate in the Eleufinian myfteries. Divine Le- 
gation, vol. I. p. 210. 

And though fome writers have differed in opinion from Dr. Warburton 
on this fubjet^, becaufe Virgil has introduced fome of his own heroes into 
the Elyfian fields, as Dciphubus, Palinurus, and Dido, in the fame manner 
as Homer had done before him ; yet it b agreed, that the received notions 
about a future ftate were exhibited in thefe myfteries ; and as thefe poets 
defcribed thofc received notions, they may be faid, as far as thefe religious 
dodrines were concerned, to have defcribed the myfteries. 
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Now, as thefe were emblematic exhibitions, they muft have been as well 
adapted to the purpofes of fculpture as of poetry, which, indeed, does not 
feem to have been uncommon, ilnce one compartment of figures in the 
ihield of .^neas reprefented the regions of Tartarus, ^n. Lib. X. The 
proceffion of torches, which, according to M. De St. Croix, was exhibited in 
thefe mTfieries, is ftill to be feen in baflb relievo, difcovered by Spon and 
Wheler. Memoires fur le Myfteres par De St. Croix. 1784. And it it 
very probable that die beautiful gem reprefenting the marriage of Cupid 
and Pfyche, as defcribed by Apuleus, was originally deicriptivc of another 
part of the exhibitions in theie myfteries, though afterwards it became » 
common fubjed of ancient art. See Divine Legat. vol. I. p. 323. What 
fubje<ft could have been imagined fo fublime for the ornaments of a funeral 
urn, as the mortality of all things, and their refufcitation? Where could 
the defigner be fupplied with emblems for .'this purpofe, before the CfariiUa» 
aera, but from the Sleufinian myfleries? 

I. The exhibitions of the myfteries were of two kinds^— thbfe which the 
people were permitted to fee, and thofe which w^e only ihewn to the ini* 
tiated. Concerning the Utter, Ariftides calls them ** the moft fhocking and 
mod raviihing reprefentations." And Stoboeus afferts, that the initiation 
into the grand myfteries c^adUy refembles death. Divine Legat. vol. I. p. 
a8o, and p. %y%. And Virgil, in his entrance to the (hades below, amongft 
other things of terrible form, mentions death, ^n. VI. This part of the 
exhibition feenu to be reprefented in one of the compartments of the Port- 
land vafe. 

Three figures of exqnifite workmanfiup are placed by the fide of a ruined 
column, whofe capital is fallen off, and lies at their feet with other disjointed 
ilones; they fit on loofe piles of ftone, beneath a tree, which has not the 
leaves of any evergreen of this climate, but may be fuppofed to be an elm^ 
which Virgil places near the entrance of the infernal regions, and adds, that 
a dream was believed to dwell under every leaf of it. ^n. VI. 1. oSi. In 
the midfl of this group reclines a female figure in a dying attitude, in which 
extreme languor is beautifully reprefented ; in her hand is an inverted torch, 
an ancient emblem of extinguifhed life; the elbow of the fame arm reiling 
on a ftone, fupports her as fiie finks, while the other hand is raifed, and 
thrown over her drooping head, in fome meafure fuftaining it, and gives, 
with great art, the idea of fainting laffitude. On the right of her fits a 
man, and on the left a woman, both fupporting thcmfelves on their arms, 
as people are liable to do when they are thinking intenfely. They have 
their backs towards the dying -figure, yet with their faces turned towards 
her, as if ferioufly contemplating her fituation, but without ftretching out 
their hands to ailift her. 

This central figure, then, appears to tfieto be an hieroglyphic, or Eleufi- 
nian emblem of mortal life, that is, the lethum, or death, mentioned by 
Virgil amongft the terrible things exhibited at the beginnmg of the myfte- 
"■ies. The inverted torch (hews the figure to be emblematic; if it had been 
defigncd to rcprcfent a real perfon in the a<ft of dying, there had been no 
■^cccffity for the expiring torch, as the dying figure alone would have been 
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fufficiently intelligible ; — it would have been as abfurd an to have put an tn^ 
Verted torch into the hand of a real perfon at the time of liis expirin^^. Be^ 
IkieB, if this figure had rcprefcntcd a real dying perfon, would not the other 
figures, or one of them at lea ft, have ftretchcd out a hand to fupport her, 
to have eafed her fall among loofe ftones, or to have fmoothed her pillow f 
Thefe circumftances evince that the figure is an emblem, and, therefore, 
could not be a reprefentation of the private hiftory of any particular family 
or event. 

The man and woman on each fidr of the dying figure mnfi be confidered 
as emblems, both from their fimilarity of ficuaticm and dre(s to the middle 
figure, and their being grouped along with it. Thefe, I think, are hierogly* 
phic or Elcufinian emblems of humankind, with their backs toward the dy- 
lag figure of mortal life, unwilling to aflbciate with her, yet turning back 
tlieir Carious and attentive countenances, curious indeed to behold, yet forry 
to contemplate their latter end. Thrfe figures bring fb-ongly to one*s mind 
the Adam and £vc of facred writ, whom fomo have fnppofed to have been 
allegorical or hieroglyphic perfons of Egyptian origin, but of more ancient 
date; amongft whom, I think, is Dr. Warburton. According to* this opi- 
nion, Adam and Eve were the names of two hieroglyphic figures, reprefent' 
ing the early ftate of mankind; Abel v^as the r ^ne of an hieroglyphic fi- 
^re, reprefenting the age of pafturage ; and Cain, the name of another hie- 
roglyphic fymbol, reprefenting the age of agriculture ; at which time the ofes 
of iron were difcovered. And a^ the people who cultivated the earth, and 
l)uilt houfes, would increafe in numbers much fafter by their greater pro* 
duiSion of food, they would readily conquer or deftroy the people who were 
fuflalned by pafturage, which was typified by Cain flaying Abel. 

2. On the other compartment of this celebrated vafe, is exhibited an em- 
blem of immortality, the reprefentation of which was well known to con- 
llltutc a very principal part of the fliews at the Eleiifinian ntyfleries, as 
Dr. Warburton has proved by variety of authority. The habitation of fpi- 
rits or ghofls, after death, was fuppofed by the ancients to be placed beneath 
the earth, where Pluto reigned, and difpenfed rewards or puntlhments. 
Hence the firft figure in this group is of the manes, or onosT, who, hav- 
ing pafTcd through an open portal, is defcending into ^ duficy region, point- 
ing his toe with timid ana unfteady ftep, feeling, as it were, his way in the 
gloom. This portal iEneas enters, which is defcribed by Virgil, — patet 
atri janua DItis, ^n. VI. 1. ii6; as well as the eafy dcfcent,— facili* dc- 
fcenfus Averni. lb. The darknefs at the entrance to the (hades is humor- 
oufly defcribed by Lucian. Div. Legat. vol. I. p. 241. And the horror of 
the gates of hell was, in the time of Homer, become a proverb. Achilles 
fays to Ulyfles, " I hate a lyar worfc than the gates of hell;*' the fame ex- 
prcffion is ufed in Ifaiah, ch. xxxviii. v. 10. The manes, or guost, appears 
lingering and fearful, and wifhes to drag after him a part of his mortal 
garment, which, however, adheres t6 theftide of the portal through which 
he has pafltd. The beauty of this allegory would have been expreflcd by- 
Mr. Pope, by " We feel the ruling paffion ftrong in death." 

A little lower down in the group, the manes, or ghoU, it received by a 
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beautiful female, a fytnbol of immortal life. This is eviAced by her 
fondling between her knees a large and playful ferpent, which, from its an- 
tiually renewing its external ikin, has, from great antiquity, even a& early as 
. the fable of Prometheus, been efteemed an emblem of renovated youth. 
The ftory of the ferpent acquiring immortal life from the afs.of Prome- 
theus, who carried it on his back, is told in Bacon's Works, vol. V. p. 462. 
quarto edit. Lond. 1 778. For a fimilar purpofe a ferpent was wrapped 
round the large hieroglyphic egg in the temple of Diofcuri, as an emblem 
of the renewahof life from a ftate of death, Bryant's Mythology,' W. II. 
P* 359* f<^c* edit. On this account alfo the ferpent was an attendant on 
:^fculapius, which feems to have been the n^me of the hieroglyphic figure 
of medicine. This ferpent (hews this figure to be an emblem^ as the torch 
ihewed the central 6gure of the other compartment to bo an emblem ; hence 
they agreeably cqrrefpond, and explain each other, one reprefenting mor- 
tal LIFE, and the other immortal life. 

This emblematic figure of iminortal life fits down' with her £eet towards 
the figure of Piutb, but, turning back her face towards the timid ghoft, ihe 
ftretches forth her hand, and, taking hold of his elbow, fupports his totter- 
ing fteps, as well as encourages him to advance, both which circumftances 
are thus, with wonderful ingenuity, brought to the eye. At the fame time 
the fpirit loofely lays his hand upoh her arm, as one walking in the dark 
would naturally do for the greater certainty of following his condud:refs ; 
iirhile the general part of the fymbol of immortal life, being turned to- 
ward the figure of Pluto, fhews that flie is leading the phantom to hit 
realms. 

In the Pamphili gardens at Rome, Perfcus, in adifting Andromeda to de- 
fcend from the rock, takes hold of her elbow to fleady or fupport her Hep, 
and (he lays her hand loofely on his arm,' as in this J'gure. Admir. Roman 
Antiq. 

The figure of Pluto can not be miflaken, as it is agreed by moft of the 
^writers who have mentioned this vafe ; his grifley beard, and his having one 
foot buried in the earth, denote the infernal monarch. He is placed at the 
loweil part of the group, and,- rolling his chin on his hand, and his arm 
upon his knee, receives the flranger^fpirit with inquifitive attention. It wa» 
before obferved, that, when people think attentively, they naturally reft 
their bodies in fome e;ify attitude, that more, animal power may be employed 
on the thinking faculty. In this group of figures there is great art Ihewn in 
giving an idea of a defcending plain, viz. from earth to Elyfium, and yet 
all the f gures are, in reality, on a horizontal one. This wonderful decep- 
tion is produced, f.rfl, by the defcending flep of the manes, or ghoft; fe- 
condly, by the arm of the fitting figure of Immortal Life being raifed up to 
•receive him as he defcends ; and, laftly, by Pluto having one foot fynk into 
the earth. 

There is yet another figure which is concerned in condu(fting the manes, 
or ghoft, to the reahns of Pluto, and this is love. He precedes the defcend- 
ing fpirit on expanded wings, lights him with his torch,, and turnipg back 
Jih beautiful countenance, beckons him to advance. The ancient Oodof love 
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of nnich higher dignity than the modern Cupid. He wa« the firft thatr 
came out of the great egg of night, (Hefiod. Theog. V. CXX. BriantV 
MythoL vol. II. p. 348.) and u (aid to poiTef* the keys of the fky, fea, and 
earth. As he, therefore, led the Way into this Ufe, he feems to conftitute a 
proper emblem for leading the way to a futtae life. See Bacon's works, 
▼ol. I. p. 568. and vol. III. p» 582. qnarto edit. 

Th6 introdudion of Love into this part of the myfteries requires a little 
further explanation. The Pfyche of the Egyptians was one of their moft 
favourite emblems, and reprefented the foul, or a future life ; it was origi- 
nally no other than the aurelb, or butterfly, but in after time, was repre- 
fented by a lovely female child, with the beautiful wings of that infed. The 
Aurelia, after its firft ftage as an enica or caterpillar, lies for a fesdbn in a 
manner dead, and is inclofed in a fort of coffin; in this ftate of darknefs it 
remains all the winter; but, at the return of fprixig, it borib its bonds and 
comes out with new life, and in the moft beautiful attire. The Egyptians 
thought this a very proper pidure of the foul of man, and of the immor- 
tality to which it afpired. But as this was all owing to divine Love, of 
which Eros was an emblem, we find this perfon frequently introduced as a 
concomitant of the foul in general, or Pfyche. (Bryant's Mythol. vol. II. 
p. 386.) Eros, or divine Love, is for the fame reafon a proper attcpdant on 
the manes or foul after death, and much contributes to tell the ftory, that is, 
to fhew that a foul or manes is d^figned by the defcending figure. From 
this figure of Love, M. D'Hancarville imagines that Orpheus and Eurydice 
arc typiBed under the figure of the manes, and Immortal life as above de- 
fcribed. It may be fufficient to anfwer, firft, that Orpheus is always reprer 
fented with a lyre, of which there are prints of four different gems in 
SpenceV Polymetis, and Virgil fo defcribes him, JEn. VI. cythara fretus^ 
And fecondly, that it is abfurd to fuppofe that Eurydice was fondling and 
playing with a ferpent that had flain her. Add to this, that Love feems tp 
have been an inhabitant of the infernal regions, as exhibited in the myfteries; 
for Claudian, who treats more openly of the Eleulinian myfteries, when 
they were held in le£i veneration, invokes the deities to difclofe to him 
their iecrets, and among^ other things, by what torch Love foftens Pluto. 

/)>/, quibus in mumerumy \^c. 

Vos mibifacrarum pemttrdlia pandlte rerum^ 

£t vejhri fecreta pidi^ qua lampaJe Ditem 

Flexit Amor, 

In this compartment there are two trees, whofe branches fpread over the 
figures ; one of them has iinoother leaves, like fome evergreens, and might 
thence be fuppofed to have fome allufton to immortality, but they may 
perhaps have been defigned only a» ornaments, or to relieve the figures, or 
becaufc it was in groves, where thefe myfteries were originally celebrated. 
Thus Homer fpeaks of the woods of Proferpine, and mentions many tree* 
in Tartarus, as prefenting their fruits to Tantalus; Virgil fpeaks of the 
pleafant groves of Elyfium; and in Spence*s Polymetis there are prints of 
two ancient gems, one of Orpheus charmivg Cerberus with his lyre, and 
the other of Hercules binding him in a cordiv^each of them fianding by a 
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tree. Polymet. p. 284. As, howeyer, thefe trees have all different {bllage £» 
clearly marked by the ai'tift, they may have had fpecific meanings in the 
exliibitions. of the mylleries, which have not reached pofterity : of this kind 
feem to have been the tree of knowledge of good and evil, and the tree o€ 
life, in facred writ, both which mufb have been emblematic or allegoricaL 
The maiks, hanging to the handles of the vafe, feem to indicate that there 
is a concealed meaning in the figures befides their general appearance* And 
the prieitefs at the bottom, which I come now to defcribe, feems to fhew 
this concealed meaning to be of the facred or Eleufiniaa kind. 

3. The figure on the bottom of the vafe, is on a larger fcale than the 
others, and lefs finely finiflied, and lefs elevated; and, as this bottom part 
was afterwards cemented to the upper part, it might be executed by ano- 
ther artifi^ for the fake of expedition ; but there feems no reafon to fuppofe 
that it was not originally defigned for the upper part of it, as fome have 
ronjedlured. As the myfteries of Ceres ^ere celebrated by female priefU, 
for Porphyrins fays the ancients called the pHefleiTes of Ceres, Meliifai, or 
bees, which were emblems of chaftity, Div. Leg. vol. I. p. 2iS» ^^^t ^ 
in his Satire againft the fex, Juvenal fays, that few women are worthy to 
be prieftefles of Ceres, Sat. VI. the figure at the bottom of the vafe would 
feem toreprefent a priestess, or hierophant, whofe office it was to intro« 
duce the initiated, and point out to them, and explain the exhibitions in the 
myfteries, and to exclude the uninitiated, calling out to them, ** Far, far 
retire, ye profane!" and to guard the fecrets of the temple. Thus the in- 
trodu^ory hymn fung by the hierophant, according to Eufebius, begins, 
** I will declare a fecret to the initiated, but let the doors be ihut agalnft 
the profane." Div. Leg. vol. 1. p. 177. The priefte£i or hitrophant ap- 
pears in this figure, with a clofe hood, and drefied in linen, which fits dofe 
about her; except a light cloak, which flutters in the wind. Wool, as 
taken from ilaughtered animals, was efteemed profane by the priefts of 
£gypt, who Were always dreficd in linen. Apuleus, p. 64. Div. Leg. 
vol. I. p. 318. Thus Eli made for Samuel a linen ephod. Samuel i. 3. 

Secrecy was the foundation on which all myfteries relied; when publicly 
known, they ceafed to be myfieries; hence a difcovery of them was not only 
puniihed with death by the Athenian law, but in other coimtries a difgrace 
Attended the breach of a folenm oath. The prieftefs, in the figure before 
tts, has her finger pointing to her lips, as an emblem of filence. There ii 
* figure of -Harpocrates, who was of Egyptian origin, the fame as Orus 
^ith the lotus on his head, and with his finger pointing to his lips, not 
prefled upon them, in Bryant's Mythol. vol. II. p. 398. and another female 
fi,gure Handing on a lotus, as if juft rifen from the Nile, with her finger in 
Ae lame attitude ; thefe feem to have been reprefentations or emblems of 
'^ialc and female priefts of the fecret myfl:eries. As thefe forts of emblems 
Were frequently changed by artifts for their more elegant exhibition, it is 
pofliblc the foliage over the head of this figure may bear fome analogy to 
we lotus above-mentioned. 

* His figure of fccrecy feems to bo»herc placed, with great ingenuity, as 
A caution to the initiated, who might underfland the meaning of the em- 
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blems round the vafe, not to divulge it. And this circumftance feems to 
account for there bclpg no written explanation extant, and no tradition con- 
cerning thefe beautiful figures handed down to us along with them. 

Another explanation of tliis figure, at the bottom of the irafe, would feem 
to confirm the idea that the bafib relievos round its fides are reprefentations 
of a part of the myftcries ; I mean tliat it is the head of Atis. Lucian fays 
that Atis was a young man of Phrygia, of uncommon beauty; that he dedi- 
cated a temple in Syria to Rhea, or Cybele, and firft taught her myfteries 
to tho Lydlans, Phrygians, and Samothracians, which myfteries he brought 
from India. He was afterwards made an eunuch by Rhea, and lived like 
a Woman, and aflumed a feminine habit, and in that garb went over the 
wodd, teaching her ceremonies and myfteries. Did. par M. Danet, art. 
Atis. As this figure is covered with clothes, while thofe on the fides of 
the vafe are naked, and has a Phrygian cap on the head, and as the form 
and features are fo foft, that it is difficult to fay whether it be a male or 
female fig^e, there is reafon to conclude, I. That it has reference to fome 
particular perfon of fome oarticular country; 2. That this perfon is A6»p 
the firft great hierophantr or teacher of myfteries, to whom M. De la 
Chauife fays the figure itfelf bears a refemblance. Mufeo. CapitoL Tonu 
IV. p. 40Z. 

In the Mufcum Etrufcum, vol. I. plate 96, there is the head of Atis with 
feminine features, clothed with a Phrygian cap, and rifing from very broad 
foliage, placed on a kind of term, fupported by the paw of a lion. Goreus, 
in his explanation of the figure, fays that it is placed on a lion*s foot be- 
caufe that animal was facrcd to Cybele, and that it rifes from very broad 
leaves, becaufe after he became an eunuch, he determined to dwell in the 
groves. Thus the foliage, as well as the cap and feminine features, confirm 
the idea of this figure at the bottom of the vafe, reprefisnting the head of 
Atis, the firft great hierophant; and that the figures on the fides of the vafie 
are emblems from the ancient myfteries. 

I beg leave to add, that it does not appear to -have, been uncommon 
amongft the ancients, to put allegorical figures .on funeral vafes. Iii-the 
Pamphili palace at Rome, there is an elaborate reprefentation of Life and 
Death, on au ancient farcophagus. In the firft Prometheus is reprefented 
making niajn, and Minerva is placing a butterfly, or the foul, upon his head. 
In the other compartment, I^ove extinguiftics his torch in the bofom of the 
dying figure, and is receiving the butterfly, or Pfychc, from him, with a 
great number of complicated emblematic figures grouped in very bad taftc 
Admir. Roman Antiq. 
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NOTE XXIII.r-COAL. 

HateefabU Coal bis maffy eoucb extends^ 

Andfian of gold tbe fparkling PyriU blends. CaNTO II. 1. 349, 

TO elucidate the formation of coal-beds, I ihall here defcribe a fountaiq 
«f foifil tar, or petroleum, difcovered lately near Colebrook Dale, in iShrop^ 
ihine, .the particulars of which were fent me by Dr. Robert Darwin, of 
fihrewlbury. ^ 

About a mile and a half below the celebrated iron-bridge, conftruded by 
the late Mr. Darby, near Colebrook Dale, on the eaft fide of the river 
Severn, as the workmen, in October, 1786, were making a fubterranean 
canal into the mountain, for the more eafy.acquifition and conveyance of the 
coals which lie under it, they found an oozing of liquid bitumen, or petro- 
leum; and as they proceeded further, cut through fmall cavities of different 
iizes, from which the bitumen iiTued. From^ten to fifteen barrels of this 
iolSSX tar, each barrel containing thirty-two gallons, were at firft colleded 
in a day, which has fince^ however, gradually diminilhed in quantity, fo 
chat at prefent the product is about feven barrels in fourteen days. 

The mountain into which this canal enters, confifts of filiceous land, in 
whidi, however, a few marine produdions, apparently in their recent fiiate, 
have been found, and are now in the poiTeflion of Mr. William Reynolds, 
of Ketly Bank* About three hundred yards from the entrance into the 
mountain, and about twenty-eig^t yards below the furface of it, the tar is 
found oozing from the (and-rock above, into the top and fides of the canal. 
Beneath the level of this canal, a fhaft has been funk through a grey 
argillaceous fub^nce, called, in this country, clunch, which is faid to be a 
-pretty certain indication of coal ; beneath this lies a (Iratum of coal, about 
two or three inches thick, of on inferior kind, yielding little flame in burn- 
ing, and leaving much aihes ; below this is a rock of a harder texture ; and 
beneath this are found coals of an excellent quality; for the purpofe of pro- 
pping which with greater facility, the canal, or horizontal aperture, is now 
making into the mountain. July, 1788. 

Beneath thefe coals in fome places is found fait water; in^)ther parts of 
the adjacent country, there are beds of iron-fione, which alfo contain fome 
bitumen in a lefs fluid ftate, and which are about on a level with the new 
.canal, into which the foflil^tar oozes, as above defcribed. 

There are many interefling circumflances attending the fituation and ac- 
companiments of this fountain of foflil tar, tending to develope the manner 
of its produdion. i. As the canal pafling into the mountain runs over the 
beds of coals^ and under the lefcrvoir of petroleum, it appears that a natural 
dijiillation of this foflil, in the bowels of the earth, muft have taken place a^ 
fome early period of the world, fimilar to the artificial diflillation of coal, 
which has many years been carried on in this place on a fmaller fcale above 
ground.. When this rcfervoir of petroleum was cut ipto, the flownefs of itf 
cxfudation into the canal, was not only owing to its yifi^idity, but to t^e 
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prelTure of the atmofphere, or to the neceflity there was that air ihould at 
the fame time iniinuate itfelf into the fmall cavities from which the petro- 
leam defcended. The exigence of fuch a diftillation at fome ancient time^ 
is confirmed by the thin ftratum of coal beneath the canal, (which covert 
the hard rock,) liaving been deprived of its foflil oil, fo as to bum without 
flame, and thus to have become a natural coak, or foflil charcoal, while the 
petroleum diililled from it is found in the cavities of the rock above it» 

There are appearances in other places, which favour this idea of the natii* 
ral diHiUation of petroleum: thus, at Matlock, inDerbyfliire, a hard bitumen 
is foimd adhering to the fpar in the clefts of the lime-rocks, in the form of 
round drops about the fize of peas; which could, perhaps, ionly be, depofited 
there in that form by fublimation. 

a. The fecond dcdudion which ofiers itfelf is, that thefe beds of coal 
have been expofed to a conftderable degree of heat, fince the petroleum above 
could not be feparated, as far as we know, by any other means, and that 
the good quality of the coals beneath the hard rock, was owing to the im- 
permeability of this rock to the bituminous vapour, and to its preflure being 
too great to permit its being removed by the elaflicity of that vapour. 
Thus, from the degree of heat, the degree of preflure, and thp permeability 
of the fuperincumbcnt flrata, many of the phenomena attending <foal-beds 
receive an eafy explanation, which much accords with the ingenious theory 
of the earth by Dr. Hutton. Tranf. of £dinb. vol. I. 

In fome coal works, the fufion of the flrata of xx>al has been fo li^t, 
that there remains the appearance of ligneous fibres, and the impreflSoa of 
leaves, as at Bovey, near Exeter, and even feeds of v^etables, of which I 
have had fpecimens from the celeries near Polefworth, in Warwickfliire. 
In fome, where the heat was not very intenfe, and the incumbent ftrStum 
not permeable to vapour, the foflil oil has only ri£en to the upper part of 
the coal-bed, and has rendered that much more inflanunablA^an the lower 
parts of it, as in the collieries near Beaudefert, the feat iat%e Earl of Ux- 
bridge, in Staflbrdfliire, where the upper flratum is a pared cannel, or can- 
dle-coal, and the lower of an inferior quality. Over the coal-beds near Sir 
H. Harpur's houfc, in Derbyfliire, a thin lamina of afphaltum is found in 
fome places near the furface of the earth, which would feem to be from a 
diflillation of petroleum from the coals below, the more fluid part of which 
had, in proceis of time, exhaled, or. been confolidated by its abforption of 
air. In other coal-works the upper part of the flratum is of a W(»fe kind 
than the lower one, as ac Alfreton and Denbigh, in Derbyfliire, owing to 
the fuperincumbent flratum having permitted the exhalation of a great part 
of the petroleum; whilft at Widdrington, in NorthuQiberland, there is firft 
a feam of coal about fix inches thick, of no value, which lies under about 
four fathom of clay ; beneath this is a white free-flone, then a hard fione, 
which the workmen there call a whin, then two fathoms of clay, then ano- 
ther white ftone, and under that a vein of coals three feet nine inches thick, 
of a fimilar nature to the Newcaftlc coal. Phil. Tranf, Abridg. vol. VI. 
plate 2, p. 192. The fimilitude between the circumftances of this colliery, 
and of the coal beneath the fountain of tar above defcribcd, renders it 
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highly probable, that this upper thin feam of coal has fuffered a fimilar dif- 
tiUation^ and that the inflammable part of it had either been received inta 
the clay abore, in the form of fylphur, which, when burnt in the open air^ 
Would produce alum; or had been diflipated, for want of a receiver, where it 
could be condenfed. The former opinion is, perhaps, in this cafe, more pro- 
bable, as in fome other coal-beds, of which I have procured accounts, the 
iiirface of the coal beneath clunch or clay is of an inferior quality, as at AVeft 
Hallum, in Nottinghamfliire. The clunch probably from hence acquires 
its inflammable part, which, on calcination, becomes vitriolic acid. I ga- 
thered pieces of clunch, converted partially into alum, at a colliery near Bil- 
fioo, where the ground was ftill on fire a few years ago. 

The heat, which has thus pervaded the beds of morafs, feems to kave^ 
been the effeA of the fermentation of their vegetable materials; as new 
hay fometimes takes fire, even in fuch very fmall mafies, from the fugar it 
contains, and feems, hence, not to have been attended with any expulfion of 
lava, like the deeper craters of volcanos fituated in the beds of granite. 

3. The marine flieUs foimd in the loofe fand-rock, above this refervoir of - 
petroleum,^ and the coal-beds beneath it, together with the exiftence of fea- 
ialt beneath thefe coals, prove thatthefe coal-beds have been at the bottom of 
tbefia^ during fbme remote period of time, and were aftterwards raifed into 
their p-efent fituat^on by fubterraneous expanfions of vapour. This doc- 
trine is further fupported by the marks of violence, which foms coal-beds 
received at the time they were raifed out of the fea, as in the colleries at Men- 
d^s in Somerfetfliire. In thefe are feven (Irata of coals, equitant upon 
each other, with beds of clay and flone intervening; amongft which clay 
are found fliells and fern branches. In one part of this hill the flrata are 
disjoined, and a quantity ^ heterogeneous fubftances fill up the chafm 
which disjoins them; on one fide of this chafin the feven ftrata of coal are 
Uen correfponding, in refpe<% to their reciprocal thicknefs and goodnefs, 
with the feven flrata on the other fide of the cavity, except that they have 
been elevated feveral yardi higher. Phil. Tranf. No. 360. Abridg. vol. 
V. p. 437. 

The cracks in the coal^^bed near Ticknall) in Derbytfiire, and in the faud- 
fbone rock over it, in both of which fpecimens of lead-ore and fpar are 
found, confirm this opinion of their having been forcibly raifed up by fub- ■ 
terraneous fires. Over the colliery at Brown-hills, near Lichfield, there is a 
firatum of gravel on the furface .of the ground, which may be adduced as ano- 
ther proof to (hew that thofe coals had fome time been beneath the fea, or the 
bed of a river. Neverthelefs, thefe arguments only apply to the collieries . 
above-mentioned, which are few compared with thofe which bear no 
marks of having been immerfed in the fea. 

On the other hand, the produdion of coals from morafles, as defcribed in 
note XX. is evinced from the vegetable matters frequently found in them, 
and in the flrata over them ; as fern-leaves in nodules of iron-ore, and from 
the bog-fliells, or frefli water mufcles, fometimes fdund over them, of both 
which I have what I believe to be fpecimens ; and is further proved, from 
fome parts of thefe beds being only in part transformed to coal; and the 



t9* BOTANIC GARDEN. Part I- 

other part ftiU retaining not only the form, but fome of the properties ni 
wood; ipecimens of which are not unfreqnent in the cabinets of the cnri-* 
out, procured from Loch Neigh, in Irebmd, from Bovey, near Bxeter, and 
other pUceft ; and from a famous cayem called the Temple of the Deril, 
near the town of Altorf, in Franconia, at the foot of a mountain cohered 
with pine and faviiie, in which are found large coals refembling trees of 
ebony; which are fo far mineralized as to be heavy and cotnpa&;-aiid fo 
to efflorefce with pyrites in fome parts as to crumble to piecesj yet from 
other parts white a(hes are produced on calcination, from Vfhich Jixed Mali 
ig procured; which evinces their vegetable origin. (Di^. Raifomtc, art.- 
Charbon.) To thefe may be added another argument, from the oil which 
is diftilled from coals, and which is analogous to vegetable oil, and does 
hot exift in any bodies truly mineral. Keir*^ Chemical Di^onary, art** 
Bitumen. 

Whence it would appear, that though moft collieries, with their attendant 
ftrata of clay, fand-ftone, and iron, were formed on the places where the 
Vegetables grew, from which they had their origin ; yet that other collec- 
tions of vegetable matter were wafhed doWn from eminences, by currents 
k)f waters, into thi.|>eds of rivers, or the neighbouring feas, and were there 
accumulated at difiSfent periods of time, and underwent a great degree of 
Heat, from their fermentation, in the fame manner as thofe beds of morals 
which had continued on the plains Where they were produced. And that, 
t)y this fermentation, many of them had been raifed from the oceaxt^ with 
fand and fea-fhells over them ; and others from the beds of rivers, with ac- 
cumulations of gravel upon. them. 

4. For the purpofe of bringing this hiftory of the produds df morafles 
hiore diftindly to the eye df the reader, I ihall i^re fubjoin two or three ac- 
counts of linking or boring for coals, out of above twenty, which I have 
procured from varioUs places, though the terms are cot very intelligible, 
being the language of the overfeers of coal-works. 

I. Whitfield niine, near the Pottery, in Staffordlhire. Soil I foot, brick- 
clay 3 feet, fliale 4, metal which is hard brown, and falls in the weather, 
42, coal 3, warrant ^t^. 6, brown grit-ftone 36, coal 3I, warrant clay'3^, 
t)afs and metal S3h hard-Hone 4, Ihaly bafs l\, coal 4, warrant clay depth 
Unknown; in all about SS yards. 

a. Coal-mine at Alfret^n^ in Derby lhire# Soil and clay 7 feet, fragments of 
(lone 9, bind 13, Hone 6, bind 34, Hone 5, bind a, Hone a, bind 10, coal i|, 
bind i^. Hone 37, bind 7, foft coal 3, bind 3, ftone ao, bind 16, coal 7|; 
in all about 61 yards. 

3. A bajfet coal-mine at TVoolartottf in Nottinghamlhire. Sand and gravel 6 
feet, bind 21, ftone 10, fmut or eftcte coal I, clunch 4, bind ai, ftone 18, 
bind 18, ftone*-bind 15, foft coal 2, clunch and bind a I, coal 7; in all 
about 48 yards. 

4. Coal'mint at VVefi'IJallenty in Nottinghamlhire. Soil and clay 7 feet, 
bind 48, fmut i^, cluneh 4, bind 3, ftone a, bind I, ftone I, bind 3, ftone 
I, bind 16, Ihale 2, bind 12, Ihale 3, clunch, ftone, and a bed of cank, 54, 
foft coal 4, clay and dun i, foft coal 4I, clunch and bind a I, coal I, broad 
bind 26, hard coal 6 ; in all about 74 yards. 
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' As thcfe ftrata generally lie inclined, I fuppofe, parallel with the lime* 
ftone on which ihey reft, the upper edges of them all come oat to day, 
which is teimcd bafletting ; when the whole mafs was iginited by its fer- 
mentation, it is pi^bable that the inflammable part of fame ftrata might 
thtis'more eafily efcapethan of others, in the form of vapour, a^dewsarti 
known to Aide between fuch ftrata in the produ<^ion of fprings; which ac-* 
cfkints for ibme coal-beds .being fo much worfe than others. See note XX^ 
- Fk^m this account of the produ<^ion of coals from morajfes, it would ap* 
pear, that coal-beds are not to be expected beneath maffes of lime-ftone. 
Neverthelefs, I haire been lately informed by my friend, Mr. Michel, of 
Thomhill, who, I hope, wiil foon favour the public with his geological 
iaveftigations, that the beds of chalk are the uppermoft of all the lime-^ 
ftones; and that they reft on the granulated llme-ftone, called ketton-ftone; 
which, I fuppofe, is fimilar to that which covers the whole country from 
JLeadenham to Sleaford, and from Sleaford to Lincoln; and that, thirdly, 
coalnlelphs are frequently found beneath thefe two uppermoft beds of lime- 
ilone. 

Now, as the beds of chalk, and of granulated lime-ftone -may have been 
formed by alluviation, on or beneath the ftiores of the fea, or in vallies of 
the land, it would feem^ that fome coal-countries, which, in the great com- 
miotions of the earth, had been funk beneath the water, were thus covered 
with alluvial lime-ftone, as well as others with alluvial bafaltes, or com- 
mon gravel-beds. Very eztenfive plains, which now coniift of alluvial ma- 
terials, were, in the early times, covered with water, which has fince di- 
miniihed, as the folid parts of the earth have increafed. For the folid parts 
of the earth, confifting chiefly of animal and vegetable recrements, muft 
have Onginally been formed or produced from the water, by animal and 
veget&ble procefles; and as the folid parts of the earth may be fuppofed to 
be thrice as heavy as water, it follows, that thrice the quantity of water 
muft have vanifhed, compared with the quantity of earth thus produced* 
This may account for many immenfe beds of alluvial materials, as gravel, 
rounded fand, granulated lime-ftone, and chalk, covering fuch extenfive 
plains as Lincoln-heath, having become dry without^e fuppofition of their 
having been again elevated from the ocean. At the fame time we acquire 
the knowledge of one of the ufes or final caufes of the organized world > 
not indeed very flattering to our vanity; that it converts water into earth, 
forming iilands and continents by its recrements or exuvise. 



NOTE XXIV.— GRANITE. 

Climb the rudejieeps^ the granite-cliffs fumund, Canto II. 1. $1^*. 

THE loweft ftratuni of the earth which human labour has arrived to, is 
^rkiiite; and of this, likewife, confifts the higheft mountains of the world. 
It is known under variety of names, according to fome difference in its ap- 
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|)earance or compofition, but U now generally coniidered by philofophcrs^f 
.ft fpecies of lava; if it contains quartz, feltfpat, and mica, in diflind cryfials. 
It is called granite; which is found, in Cornwall, in rocks; and in loole 
ftones in the gravel near Drayton, in Shropfhire, in the road towards New- 
caiUe. If thefe parts of the compofition be lefs diflind, or if only two of 
them be viiible to the eye, it is termed porphyry, trap, whin-ftone, moor- 
fione, flate. And if it appears in a regular angular form, it is called ba- 
ialtes. The affinity of thefe bodies has lately been further well eftabliihed 
by Dr. Beddoes, m the Phil. Tranf. vol. LXXX. 

Thefe are all cfteemed to have been volcanic produ&ions, that have un- 
dergone different degrees of heat. It is well known, that in Papin's dig^iler 
water may be made red-hot by confinement, and will then diifolve many 
bodies which otherwife are little or not at all aded upon by it. From 
hence it may be conceived, that under immenfe preiTure of fuperincmnbeot 
materials, and by great heat, thefe mafles of lava may have undergone a 
kind of aqueous folutlon, without any tendency to vitrifadU^on, and might 
thence have a power of ceyftallization ; whence all the varieties above-men- 
tioned, from the different proportion of the materials, or the different de- 
grees of heat they may have undergone in this aqueous folutlon. And that 
the uniformity of the mixture of the original earths, as of lime, argil, filer, 
magnefia, and barytes, which they contain, was owing to their boiling to- 
gether a longer or (horter time before their elevation into mountains. See 
note XIX. art. 8. 

The feat of volcanos feems to be principally, if not entirely, in thefe. 
firata of granite, as many of them are fituated on granite mountains, and 
throw up, from time to time, fiieets of lava, which run down over the pre- 
ceding ilrata, from the Xame origin ; 'and in this they feem to differ from 
the heat which has feparated the clay, coal, and fand, in moraffes, which 
would appear to have rlfen from a kind of fermentation, and thus to have 
pervaded the whole mafs, without any expultlon of lava* 

All the lavas from Vefuvius contain one fourth part of iron, (Kirwan's 
Min.) and all the five primitive earths, viz. calcareous, argillaceous, filiceous, 
barytlc, and magnefiai^arths, which are alfo evidently produced now, daily, 
from the recrements of animal and vegetable bodies. What is to be thence 
concluded? Has the graplte ftratum, in very ancient times, been produced 
like the prefent calcareous and filiceous maffes, according to the ingenious 
theory of Dr. Hutton, who fays new continents are now forming at the 
bottom of the fea, to rife in their turn ; and that thus the terraqueous globe 
has been, and will be, eternal? Or fliall we fuppofe, that this internal 
heated mafs of granite, which forms the nucleus of the earth, was a part of 
the body of the fun, before it was feparated by an explofion? Or was the 
fun originally a planet, inhabited like ours, and a fatelllte to fome other 
greater fun, which has long been extinguifhed by diliufion of its light, and 
around which the prefent fun continues to revolve, according to a conjec- 
ture of the celebrated Mr. Herfchell, and which conveys to the mind a 
moft fublime idea of the progreflivc and increafing excellence of the works 
of the Creator of all things? 
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For the more eafy compreheniioa of the hAs and conjectures concern- 
ing the fituation and produ<^on of the various ftrata of the earth, I flm ll 
here fubjoin a fuppofed fe<ftion of the globe, but without any attempt to 
give the proportions of the parts, or the number of them, but only their re« 
£pe6tvrc iituation over each other, and a geological recapitulation. 

GEOLOGICAL RECAPITULATION. 

I. The earth was projeCed along with the other primary planets from 
the fun, which is fuppofed to be on fire only on its furface, emitting light 
without much internal heat, like a ball of burning camphor. 

%. ^he rotation of the earth round its axis, was occafioned by its greater 
firi&ion, or adhefion to one fide of the cavity from which it was ejecfted; 
and from this rotation it acquired its fpheroidical form. As it cooled in its 
afcent from the fun, its nucleus became harder; and its attendant vapours' 
were condenfed, forming the ocean. 

3. The mafTes or mountains of granite, poi^hyry, bafalt, and ftones of 
fimilar ftrudure, were a part of the original nucleus of the earth, or confift 
of volcanic produ<5bions fince formed. 

4. On this nucleus of granite and bafaltes, thus covered by the ocean, 
were formed the calcareous beds of lime-flone, marble, chalk, fpar, from 
the exuviae of marine animals, with the flints, or chertz, which accompany 
them. And were flratified by their having been formed at different, and 
very diftant periods of time. 

5. The whole terraqueous globe was burft by central fires; iflands and 
continents were raifed, confifting of granite, or lava, in fomis parts, and of 
lime-done in others; apd great vallies were funk, into which the ocean re- 
tired. 

6. During thcfe central earthquakes the moon was ejeifbed from die earth, 
caufing new tides; and the earth's axis fuffered fome change in ks inclina- 
tion, and its rotatory motion was retarded. 

7. On fome parts of thefe iflands and continents of granite or lime-ftone, 
were gradually produced extenfive morafies, from the recrements of vege- 
tables and of land animals ; and from thefe morafies, heated by fermenta- 
tion, were produced clay, marl, fand-fione, coal, iron (with the bafes of 
Tariety of acids) ; all which were flratified by their having been formed at 
cUfferent, and very diflant periods of time. 

8. In the elevation of the mountains, very numerous and deep fifiures 
necefiarily were produced. In thefe fifiures many of the metals are formed, 
partly from defcending materials, and partly from afccnding ones, raifed in 
vapour by fubterraneous fires. In the fifiures of granite or porphyry, quartz 
is formed; in the fififures of lime-flone, calcareous fpar is produced. 

9. During thefe firfl great volcanic fires, it is probable the atmofphere 
was either produced, or much incrcafed ; a procefs which is, perhaps, now 
going on in the moon; Mr. Herfchell having difcovered u volcanic crater 
three miles broad, burning on her difk. 

10. The fummits of the new mountains were cracked into innumerable 
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lozenges by the cold dews, or Ihows, falling iqxm diem when red4iot. 
From thefe fummits, which were then twice as high as at,prefent, cubes and 
lozenges of granite, and bafalt, and quartz, in fome countries, and of marUe 
and flints in others, defcended gradually into the valleys, and were rolkd 
together in the beds of rivers (which were then ib laige as to occupy tfae 
whole valleys, which they now only interfed) ; and produced the great beds 
of gravel, of which many valleys confift. 

XI. In feveral parts of the earth's furface, fubfequent earthquakes, firom 

the fermentation of morafles, have, at different periods of time, deranged 

the poUtion of the matters above defcribed. Hence the gravel, which was 

before in the beds of rivers, has, in fbme places, been raifed into mountainf, 

^ong with clay and coal ilrata, which were formed from moraffes, and 

wafhed down from .eminences into the beds of rivers, or the neighbouring 

feas, and in part laifed again with gravel, or nouirine (hells, over them; but 

this has only obtained in few places, compared with the general difiributkiii 

of fuch materials. Hence there feem to have exiiked two fources of eaitk* 

quakes, which have occurred at great diftance of time from each other; one 

from the granite beds, in the central parts of the earth, and the other from 

the moraifes on its furface. All the fubfequent earthquakes and volcanos of 

modern days, compared with thefe, are of imall extent, and a&ljgiiificant 

effea. 

12. Beiides the argillaceous fand-ftone produced from morafl£s» which 
is Gratified with clay, and coal, and iron, other great beds of fiUceous £uid 
hav^been formed in the fea, by the combination 43f as unknowo arid from 
moraifes, and the calcareous matters of the ocean. 

13. The warm waters which are found in many countries, are owing tt 
fteam ariilng from great depths, through the fiflures of lime-ftpne or hen, 
elevated by fubterranean fires, and condenfed between the ftrata of the bilU 
over them, and not from any decompolltion of pyrites or manganefe near 
the furfAe of the earth* 

14. The colunms of bafaltes have been raifed by the congelation or ex- 
paniion of granite beds, in the ad of cooling, from their iemi-vitreous 
/uiioa. 



NOTE XXV.— EVAPORATION. 

Aquatic Nymphs ! — -ymt lead with vicvfle/s march 

The ivinged Vapours up the aerial arcb» Canto III. L IJt 

I. THE atmofphere will diflblve a certain quantity of moiibire, as a die* 
mical menftruum, even when it is much below the freezing point, as ap» 
pears from the diminution of ice fufpended in frofty air; but a much greater 
quantity of water is evaporated, and fufpended in the air, by means of heat, 
which is, perhaps, the univerfal caufe of fluidity ; for water is known to boil 
with Icifi heat in vacuo, which is a proof that it will evaporate fader in ni* 
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fM»9 aad that ^ air, therefore, rather hinders than promotes its evaporsH 
twa in higher degrees of heat. The qoicl^ evaporation occaiioBed in vacuq 
hf a.fiaa|l de|;rce of heat, is agreeably feen iq what is termed a pulfe-glafs, 
VIFliich coniifts of an exhaufted tube of glafs, with a balb at each end of it^ 
tad wkk about two thirds of the cavity filled with alkohol, in which the 
Ijpirit is inftantlf ieen to boil, by the heat of ^e finger-epd applied on a bubi 
b}e of fleam in the lower btdb, and is condenfed ag^in in the Hpper bulb by 
.tke lead coaceivuble comparative coldnefsf. 

^ Another circumilanc^, evincing tlj^at heat is the principal caufe of eva-} 
iporation, is, that at the tiipe of water being converted in(o fteam, 9. grea| 
(mantity of heat is taken away fpom the neighbooring bodies. If a tfiert 
fl^ometer be repeatedly dipped in ether, or in rediiied fpirit of wine, and 
fxpofed to a blaft of air, to expedite the evaporation by perpetually remoy^ 
|ag the ikturated ^r from it, the thermometer nfill prefentl^ fink below 
freezing. This warmth, taken from the ambient bodies at the time of eva^ 
jpi9tr^ioD by tl^e fi:eam,' is ag^n given out whefi the fteam is condenfed into 
yr&ter. Hence the water in a worm-tub, during di^iUation, fo foon be«r 
scenes hot ; and hence the warmth accompanying th^ defcent of rain in 
cold weather. 

$M The third circumftance, Viewing that heat is the principal caufe of 
cii;^ijpipration, is, t)i^t fome of the fteam becomes again condenl^d when any 
|iart of the heat is withdrawn. Thus, when warmer ibuth-we^ winds, rer 
|»lete with moifture, focceed the colder north-eaft winds, all bodies that are 
ilenfe and fubftantial, as ftone walls, brick floors, &c. fibfprb fpme of the 
heat from the pa|fing air, and its moifture becomes precipitated on them ; 
fvhile the nort^-eaft winds become warmcron ti^eir arrival in this latitude» 
wi are thence difpofed p} take up more moifture, and fire termed drying 

4. Heat feejtns to be the principal caufe of t)ie fblutlon of man^pther bor 
|iie«« as common {alt, or blue vitriol, diftblved in water, which, when e^- 
jpofed to feyere cold, are precipitated, or carried, to t|i« part of the water 
laft frozen ; this 1 obferved in a phial filled with a folution of blue vitriol, 
which was frozen ; the phial was burft, the ice thawed,, and a blue column 
of cupreous vitriol was left ftanding upright on the bottom of the broken 
glafs, as defcribed in note XIX' art. 3. 

II. Hence water may either be diflblved jo air, and may then be called 
§n aerial folution of water; pr it may be diiTolved in the fluid matter of 
jieat, accordinjg; to the theory of M. I^ayoifier, and fnay then be called fteam. 
|n the former cafe, it is probable, there are many other vapours which may 
precipitate it, ^ marine acid gas, pr fluor acid gas. So alkaline gas and 
acid gas, diffolved in air, precipitate each pthef ; nitrous gas precipitates vi* 
fal air fjfom its az.ote ; and inflammable gas, mixed with vital air, ignited 
by an elc^ric fpark, either produces or precipitates the water in both of 
them. Arc there any fubtle exhalations, occafionally diflufed in the atmof* 

f here, which may thus cajijfe rain ? 

I, But as water is, perhaps, many hundred tiroes more foluble in the 

£iud matter of heat than in air, I fuppofe the eduSion of this heat« by 

Part I. 2P 
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whatever means it is occafidkied, is the pHtidpal canlb of de^pofatiMi. 
Thus, if a region of air is brought from a warmer clnnate, as -die 8. W. 
winds, it becomet cooled by its contad with the earth in this Istimdef afld 
parts with fo much of its moifture as was diflblved in the qmndty ^ cab-' 
rique, or heat, which it now lofes, but retains that part whidi wa» f ofpended 
by its attradion to the particles of air, or by aerial folutioD, even in the 
mod fevere frofts. ' 

a. A fecond immediate caufe of rain is a Hrean) of N. E. ^iM^defdifl^ 
ing.firom a fuperior ciknrent of air, and mixing with the wanner S. 'Wl'^wind 
below; or the reverfe of this, viz. a foperior current of S. W. wiil4%iiKiflg 
with an inferior one of N. £. wind^ in both thcfe cafes the whole he<^ 
becomes inftantly clouded, and the moifture contained in the S. W; hu^tmt 
is precipitated. This caufe of devaporatton has been ingenioufly explained 
by Dr. Hutton, in the Tranfa<ft. of Edinburgh, voL I. and feems to arife 
from this circumftance ; the particles of air of the N. E. wind educe part of 
the heat from the S. W. wind, and therefore the water which was diflblved 
by that qtiantily of beat is precipitated; all the other part of the water, 
which was fufjpended by its attradion to the particles of iky or diflblved in 
the remainder of the heat, continues unprecipitated. 

3. A third method by which a region of air becomes cooled, and, in con- 
lequence, depofits much of its moifture, is from the mechanical ex]pakM<to of 
air, wheb pait of the prefito-e is taken off". In this cafe the expanded air 
becomes capable of receiving or attrading mere of the matter of heat faito 
its interftices ; and dte.vapour, which was previoufly diflblved in this heat, is 
depofited, as is feen in the receiver of an air-pump, which becomes dewy, 
as the air within becomes expanded by die edudion pf part of it. See note 
VII." Hence, when the mercury in the barometer finks without a change 
of the wind, the air generally becomes colder. See note VII. on Elementa- 
ry Heat. ^ And it is probably from the varying' preflure of the incxmibent 
air, that in funmier days fmall black clouds are often thus fuddenly produced, 
and again foon vaniih. See a paper in Phil. Tranf. vol. LXXVIII. en- 
titled Frigoriftc Experiments on the Mechanical Expanfion of Air. 

4. Another portion of atmofpheric water may poffibly be held in folution 
by the eledric fluid, fince, in thunder-ftorms, a precipitation of the water 
feems to be either the caufe or the confequence of the edudion of the elec- 
tricity. But it appears more probable that the water is condenfed into 
'clouds by the edudion of its heat, and that then the furphxs of eledricity 

prevents their coalclbence into larger drops, virhich immediately fucceeds 
the departure of the lightning. 

5. The immediate caufe why the barometer finks before rain, is, firft, be- 
caufe a region of warm air, brought to us in the place of the cold air which 
it had difplaced, muft weigh lighter, both fpecifically and abfolutely, if the 
height of the warm atmofphere be fuppofed to be equal to that of the pre- 
ceding cold one. And, fecondly, after the drops of rain begin to fall in any 
column of air, that column becomes lighter, the falling drops only adding 
to the preflure of the air in proportion to the refiftance which they meet 
:with in paffing tlffough that fluid. 
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• If we could fuppo(e water to be diflbWed in air without; heat, or in very 
low d<^ees of h^, I fuppofe the air would become heavier, as happens in 
many chemical folutions; but if watery diflblved in the matter of heat, or 
cukMrique, be mixed with an aerial foiutlon of water, there can be no doubt 
^itt ai|.atmofphere coniifting of fuch a mixture, niuil become lighter in pro- 
portion to the quantity of calorique* On the fame circumftance depends 
the vilible vapour produced horn the breath of animals in cold weather, or 
fromcja boiling kettle ; the. particles of cold air with which it is mixed, fbeal 
^tpartof its heat, and become themfelves raifed in telnperature ; whence 
l^flst of th<3 water is precipitated in vifible vapour, which, if in great quan*^ 
.^y,.fin]pi to the ground; if in imall quantity, and the furrounding air is> 
4loi previouily Saturated, it fpreads itfelf till it becomes again di0blved« 



NOTE XXVL— SPRINGS. 

^ur lucid hands e^udtnfe with Jinger* chill 

The blue miji bovcrimg round the gelid bill, Canto III. k 19* 

* I 

THE fur£ace pf the earth confifts of ftrata, many of which were formed 
originally beneath the fea; the mountains were afterwardis forced up by .fub- 
terraneous fires, as appears from the fifiures in the rocks of which they confift^ 
the quantity of volcanic produdions all over the world, and the numerous 
remains of craters of volcanos in mountainous countries. Hence the firata 
which compofe the fides of mountains lie flanting downwards, and one or two, 
«r more, of the external firata not reaching to the {iunmit when the moun- 
tain was raifed up» the fecond or third ftratum, ot a more inferior one, is 
there expbfed to day; this may be well reprefented by iorceably thmfiinga 
blunt inftrument through feveral flieets of paper; a bur will ftand up with 
the lowermoft flieet, (landing higheft in the centre of it. On this upper'* 
moft ftratum, which is colder as it is more elevated, the dews are condenfed 
in large quantities, and, Aiding down, pafs under the firft, or fecond, or 
third ftratum, which compofe the fides of the hill, and ei^er form a morais 
below, or a weeping rock, by oosing out in numerous places, or many of 
thefe lefs currents meeting together, burft out in a more- copious viik 

The fummits of mountains are much colder than the plains in their vici* 
nity, owing to feveral caufes; I. Their being, in a manner, iofulated or cut 
off from the common heat of the earth, which is always of 48 degrees, and 
perpetually countera«^ the effed of external cold beneath that degree. %. 
From their furfaces being larger in proportion to their folid contents, and 
hence their heat more expeditioufly carried away by the ever-moving atmof- 
phere. 3. The incxeafing rarity of the air as the mountain rifes. All thofe 
bodies which condu^ ele(^city well or ill, condud the matter of heat like- 
wife well or ill. See note VII. Atmofpheric air is a bad conda^or of 
ele(ftricity, and thence confinei it on the body where it is accumulated; but, 
when it is made very rare, a# in the exhaufted receiver^ the ele<%ric avi 
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paflfes away immediatelx to any diftancf . The £une cifctifrtfttntfe |>rol>abIy 
happeiM in refpcA to heat, which is thut kept, by the (lenfin* sir on the 
plains, ftoBi efcapiog, but is diffipated on the htUs, where the air is thinner. 
4. As the cdrrents of air rife up the fides of mountains, they become mecha" 
flically rarefied, the prcflure of the incidnbent cohmin kffetiing as they 
ftfcend. Hence the -expanding air aVfbrbs heat from the moumain as it 
sdcends, as explained in not^ VII. 5. There is another, and, perhaps, more 
powerful caufc, I fufped, which may occafion the great ooM on mooitains, 
and in the higher parts of the atmofphere, and which has not yet been at- 
tended to; I mean that the fluid matter of heat may probably gravitate round 
Uie earth, and form an atmofphere on its furface, mixed Ivith the aerial at- 
kuofphere, which may diminiih or become rarer, as it recedes frote the earth's 
Turface, in a greater proportion than the air diminiihes« 

6. The great condenfation of mbifture on the fummits of hills has and- 
iher caufe, which is the dalhing of moving clouds againft them : in mifty 
days this is often feen to have great cfTed on plaln^ where an eminent tree, 
by obftruding the mift as it moves along, (hall have a much greater quantity 
bf moiflurc drop from its leaves, than falls at the fiune time on the ground 
in its vicinity. Mr. White, in his Hiftory of Selbdfne, gives an account of 
a large tree fo {ituated, from which a ft ream flowed, during a moving mift,fo 
•8 to nil the cart-ruts in a lane otherwife not very moift; and ingtaioufly 
kdds, that trees planted about ponds of ftagnant Crater, contribute mnch, 
t>y thefe means, to ftipply the refervoir. The Ijpheniles which coDfticote a 
cnift or cloud, are kept from uniting by (b finall a power, that a Ulxkfgita* 
lion againft the leaves d a tree^ or the greater ottra^ioo of a flat aam£t ftr« 
^ace, condcnfes or precipitates them. 

If a leaf has its iiuface motftened, and particles of water feparate from 
each other, as in a mift, be btought near the moiftened furface of a leaf, each 
bartide will be attra6^ed more by that plain furface of water on the leaf, thas 
It can be by the fUrrounding particles of the mift j becaufe globules only ai- 
tradl each othei: in ode point, whereas a plain attra^ a ^bbule by a gi«ater 
extent of its furface. 

The comm<)n cold fprings afe thus frnmed on elevated grotinds by the 
tondenfed vapours, and hente are ftronger when the nights are cfdd^ after 
liot days, in fpring, than ieven in the wet days of winter. For the warm 
atmofphere, during the day, has difiblved much more water than it can 
fupport in folution during the cold of the night, which is thui depofited in 
large quantities on the hills, and yet ib gradually as to foak in between the 
ftrata of them, rather than to Hide ^sfi* over theb furfaces, like Oiowers of 
rain. The common heat of the internal parts of the earth is ascertained 
by fprings whith arife from ftrata of earth too deep to be afJR^dted by the 
heat of funtmcr or the frolic of wintcf . Thofe, in this country, are «f 48 
degrees of heat; thofe about Philadelphia were iaid,by Dr. Franklin, to be 
52; whether this variation is to be accounted fdr by the difference of the 
fun*s heat on that country, according to the ingenioos theory of Mt. Kir- 
wan, or to the vicinity of fulyterranean fires, is not yet, I think, decided. 
There arc, however, fobterraneous ftirams of water not exa^ly produced 
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in thk tnatiner^ as ftreams iflVung from. fifTui-es id the earth, commtinicBtiog 
With the craters of old volcanos : in the Peak of Derbyfhire are many hol« 
lows, eafied fwaUows, where the land floods fink into the earth, and come 
t>at at fome mlks diftant, as at Ham, near Afliborne. See note on Fica* 

v«i. n. 

Other ftream» of cold water arifc fk-om betieath the fnow on the Alps and 
Andes, and c^her high mountains, which is perpetually thawing at its un* 
tkr f^rfoce by the common heat of the earth, ^nd gives rife to large fivtr«> 
f^ the iorSgin of Warm fprittgs fee bote on Fucttr, toI. lU 



NOTE XXVII.— SHELL FISH. 



i^ow rvutttt Echinus ray bis atrotvy mail^ 
ksive the keeTd NaOtUus his oar and fail; 
firvi to his roek 'withjilwr cords fufpeni 
^be anchor d J^inna^ an^ bis Canctr^frknd, 



Canto lit. 1. 67* 



*rHE armour of the Echinus, or Sea hedge-hi)g, cotififts generally of 
inov^hle fpines; (Linndti Svfiem, Nat, vol. I. p. iioi.) and, in that refpcift^ 
^eiembles the armour of the land animal of the fame name. The irregular 
l^rotuberances on other lea^fkeHs, as on fome fpecies of the Purpura, and 
Morex, ferre them as a fortification againft the attacks of their enemies. 

It 15 faid that this orn'mal forefees tcmpeftuous weather, and, finking ta 
the bottom of the fea, adheres firmly to fea-plants, or other bodies, by 
means of a fubftaiice which rcfembles the horns of fnails. Above twelve 
himdred of thefe fillets have been counted, by which this animal fixes itfelf ; 
and when afloat, it contra^ thefe filets between the bafis of its points, the 
•number of w^ich often amounts to two riioufand. Did. Raifonne. art. 
•Ouriin. tie mer. ^ 

There is a kind of Nautihn, tailed, by Liilnaeus, Argonauta, whofe flicfl 
lias but one ceU: of this animal Pliny affirms, that having exonerated iti 
<hc!l by throwing out the water, it fwims' upon the furface, extending a 
•web of wonderful tenuity, and 1>ending back two of its arms, and rowing 
with the rcfk, makes a fail, and, at length, receiving the Water, dives again, 
-Plifi. IX. 29. Linnaeus adds to his defcription of this animal, that like the 
Crab J>iogenes, or Bemhard, it occupies a houfe not its own, as it is not 
ronne6led to its fhell, and is therefore foreign to it: who could have given 
TTcdit to this if it had not been attefted by ib many who have, with their 
t)wn eyes, fcen this argonaut in the adt of failing? Syfl. Nat. p. ii6r. 

The Kfautilus, properly fo named by Linnaeus, has a fhell, oonlifling of 
many chambers, of which cups are made in the Eaft with beautiful paint- 
ing and carving on the mother-pearl. The animal is faid to inhabit only 
the uppermofl or open chamber, which is larger than the refl; and that the 
reft remain empty, except that the pipe, or fiphunculus, which communi- 
cates from one to the other of them, is filled with an appendage of the ani- 



■M 



fto6 BOTANIC GARDEN. PaitI. 

ma], like a gut or (bring. Mr. Hook, in his Philof. Ezper. p. 306, imagine* 
this to be a dilaubk or compreffible tube, like the air bladders of fiib, and 
that, by contraAing or permitting it to expand, it renders its fhell buoyant, 
or the contrary. Sec note on Ulva, toI. IL 

The Pinna, or Sea-wing, is contained in a two-Talve (heU, weighing 
fometinles fifteen pounds, abd emits a beard of fine long glofly filk-like fibres, 
by which it is fufpended to the rocks twenty or thirty feet beneath the fur- 
face bf the fea. In this fituation it is fo fuccelsfully attacked by the eight- 
footed Polypus, that the fpecies, perhaps, could not exift but for the cxerb 
tions of the Cancer Pinnotheris, who lives in the fatne ihell as a guard and 
companion. Amoen. Acad. vol. II. p. 48. Lin. Syft. Nat. vd. I. p. 1x59. 
and p. 1040. 

The Pinnotheris, of Pinnophylaz, is a fmall crab, naked, like Bernard 
the Hermit, but is furniihed with good eyes, and lives in the fame (hell wifh 
the Pinna; when they want fdod the Pinna opens it (hell, and fends its 
faithful ally to forage; but if the Cancer fees the Polypus, he returns fnd- 
denly to the arms of his blind hoftefs, who, by ck>fing the (hell, avoids the 
fury of hd: enemy; otherwife, when it has procured a booty, it brings it to 
the opening of the (hell, where it is admitted, and they divide the prey. 
This was obferved by Haflequift, in his voyage to Paleftine. 

The Byfliu of the ancients, according to Ariftotle, was the beard of die 
Pinna above*mentioned, but feems to have been ufed by other writers iodif- 
triminately for any fpun material, which waa efleemed finer ot more valu- 
able than wool. Reaumur fays, the threads of this Byfius are not lefsfine or 
lefs beautiful than the filk* as it is fpun by the filk-woim; the Pinna on the 
toaft of Italy and Provence (where it is fi(hed up by iron-hooks fixed on 
long poles) is called the (ilk-worm of the fea. The (lockings and gloves 
inanufa<^ured from it, are of exquiiite finenefs, but too warm for conunon 
^ear, and are thence edeemed ideful in rheumatifm and gout. Dicft. Rai- 
ibnne, art. Pinne-marine. The warmth of the Byfius, like that of (ilk, is 
probably owing^o their being bad condudors of heat, as well as of ele<^icity. 
When thefe fibres are broken by violence, this animal, as well as the mufde, 
has the power to re-produce them like the conunon fpiders, as was obferv- 
ed by M. Adanfon. As raw (ilk, and raw cobwebs, when fwallowed, 
are liable to produce great ficknefs (as I am informed) it is probable, 
the part of mufcles, which fometlmes difagrees with the people who eat 
them, may be this filky web, by which they attach themfelves tq (lones. 
The large kind of Pinna contains fome mother-pearl, of a reddi(h tinge, ac- 
cording to M. d^Argenville. The fub(hince fold under the name of Indian- 
weed, and ufed at the bottom of fi(h-lines, is probably a produdion of this 
kind; which, however, is fcarcely to be di(bingui(hed by the eye from the 
tendons of a rat's tail, after they have been feparated.by putrefa<5iion in water, 
and well cleaned and rubbed ; a produdion, which I was once (hewn as a 
great curiolity ; it had the uppermoft bone of the tail adhering to it, and was 
(aid to have been ufed as an ornanient in a lady*s hair. 
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NOTE XXVIIl.— STURGEON. 

With tvorm^ike beard bis tootblefs lips array ^ 

And te^fb tbe vnuueildy Sturgeon to betray* Cantq III. L 71* 

THE Stui^on, AtipeHfir, StruriOf Lin. Sjfk, Nat. yol. I. p. 403. is a filh 
of' great curioiity) as well as of great importance; his mouth is placed under 
the head, without teeth, like the opening of a purfe, which he has the 
power to pu(h faddenly out, or retra(%. Before this mouth, under the beak, 
or nofe, hang four tendrils, fome inches long, and which fo refemble earth- 
worms, that at firft fight they may be miftaken for them. This dumfy 
.toothlefs filh is fuppofed, by this contrivance, to keep himfelf in good con* 
ditioB, the folidity of hit fleih evidently ihewing him f l^e a fiih of prey. 
He is faid to hide his large body amongft the weeds near the fea cpaft, or at 
the mouths of large rivers, only expofing his cirrhi, or tendrils, which finaU 
.fiih, or lea infeds, miftaking for real worms^ approach for plunder, and are 
'^fucked into tl^e. jaws of their enemy. He has been fuppofed by ibme to 
root into the ibil at the bottom of the fea or fivers; but the cirrhi, or ten- 
drils above-mentioned, which hang from his ihout oyer his mouth, muft 
tliemfelvey be:.vefy inconvenient for this purpofe, i^nd, as it has no jaws, it 
^^indeotly lives by fiidion, and, during its refidence in the fea, a quantity 
^ fea-infeds ar« found in its ftomach. 

The fleih was fo valued in the time of the Emperor Severus, that it was 
brought to table by fisrvants with coronets on their heads, and preceded 
by mufic, which might give rife to its being, in our country, prefented by 
fhc Lord Ms^y^r to the King, At prefent it is caught in the Danube, and 
.the Wolga, the Don, and other large rivers, for various purpofes. The ikin 
makes the beft covering for carriages; ifinglafs is prepared from parts of 
the ikin; cavear from the fpawn^ and the %ih is picjded, or ialted, ant) 
fsxif, all over Europe. 



NOTE XXJX.— OIL ON WATER. 

Or 'voitb jine flms^fttfpended oer tbe deep^ 

O/pil effuftve lull tbe toaves tojleep. Canto Ilf. 1. 87. 

THERE is reafbn to believe, that when oil is ppured upon water, the 
two furfaces do not touch each other, but that the oil is fufpended over the 
water by their mutual repulfion. This fisems to be rendered probable by 
the following experiment : if one drop of oil be dropped on a bafon of wa- 
ter, it will immediately difFufe itfelf over the whole, for there being no 
fridion between the two furfaces, there is nothing to prevent its fpreading 
itfelf by the gravity of the upper part of it, except its own tenacity, into 
» pellicle of ^e greatcft tenuity. But if a fecond drop of oil be put upqn 
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the former, it doe* not fpread itfelf, but remains in the form of a drop, 
as the other already occupied the whole inrface of the bafon; and there is 
fridion in oil pafling over oil, though none in oil pafling over water. 

Hence, when oil is diffufed on the iiirface of water, gentle breezes have 
oo influence in nuliug waves upon it; for a iinall ^tantity of oil will cover 
a very great furface of water (I fuppofe a fpoonful will diffufe itfelf over 
ibrae acres), and the wind blowing upon this, carries k gradually forward^ 
and there being no fridion between the two forfuei* the water is not af-> 
lei^ed. On which account oil has no cSc6k in ftiUing the agitatioci of 
the water after the wind ceaies, as was found by the csperimeiirs of &r.. 
Franklin. 

This circuuiftaoce, lately brought into notke by Dr. RraakHii, had faeea 
loeotioiied by Pliny, aod is laid to be ia ufe by the divers for pearls, wKoy 
in windy weather, take down with them a UtUe oil in their mouths, whkk 
they occafiooally give out, when the inequality of the fiqpemataat wavft 
prevents- them from feeing fuffidently diftin^y for their purpose. 

The vironderful tenuity with which oil can be fpread upon water, is erinced 
by a few drops projedled from a bridge, where the eye is properly plaxxd 
over it, pailbg through all the priiinafic colours as k difliiies kfelf. Aod 
aUb from another curious experiment of Dr. Franklm's: be cut a. piece of 
cork to about the fize of a letter-wafer* leavin|^ a point ftaodiog off like a 
taiygent, at one edge of the circle. This piece of coik Iras then dipped in 
oil, and thrown into a large pond of water, and as the oil ^owed off at die 
point, the cork-wafer continued to revolve in « condrary diroAioa for feve- 
ral minutes. The oil flowing off a}l that time at the pointed tangent, m 
coloured ftreams. In a (mall pood of water this experiment does not i» 
well fttcceed, as the circulation of the cork flops as fooo as the water be- 
comes covered with the pellicles of oil. See addirioiial |iote8» Nq. XIII. Md 
note on Fucus, vol. 11. 

The eafe with which oil and water Aide over each other, is agreeably feea 
if a phial be about half filled with equal parts of oil {^id waiter, and matk 
to ofcillate, fufpended by a firing; the upper furface of the oil, and the 
lower one of the water, will always keep linooth : but the agitation of the 
futfaces where the oil and water meet, is curious ; for their fpecific gravi- 
ties^ being not very different, and their fridion on each odier nothing, the 
higheft fide of the water, as the phial defcends in its ofcillation, having ac- 
quired a greater momentum than the loweft ilde (from its having defcended 
further) would rife the higheil on the afcendlng iide of the ofcillation, and 
thence pufljes the then uppermoft part of tlic w^ter amoflgft the oil. 
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NOTE XXX.— SHIP-WORM, 

Mtrtfell l:ered»^ as be mines the keel 

With beaked bead, and break bis lips of feel. Canto III. 1. 9 1, 

THE Teredo, or fliip-worm, has two calcareous jaws, hemifphericar, fla€ 
before, and angular behind. The ihell is ta'per, winding, penetrating fhipf 
aod fubmanne woodf and waft bt ought from India into Europe. Linnaei 
Syftcqi. Nat. p. It^y. The Taricres, or fea-worms, attack and erode fliip^ 
with fuch fury, and iq fuch numbers, as often greatly to endanger them. It 
is laid that our veffels have not known this new enemy above fifty years; that 
tbey were brought from the fea about the Antilles, to our parts of the ocean^ 
lyhere they have increafed prodigioufly. They bore their paffage in the 
Are^ion of the fibres of the wood, which is their nourilhment, and cannot 
return or paft obliquely, and thence when they come to a knot in.the wood, 
or when two of them meet together, with their ftony mouths^ they perifl^ 
for want of food. 

In the years 1731 and 1731, t^e United Provinces were under a dreadfiiz) 
alarm concerning thefe iofedls, which had made great depredation on the 
piles which fvpport the banks of Zealand; but it was happily difcovered a 
few years afterwards^ that thefe infers had totally abandoned that ifland 
(Di<ft. RaiSonne, art. Ntt% Rongeurs), which might have been occafioned 
Inrlj^ir not being ab)c to live in that latitude, when the winter was rather 
fj Bl f^ thap ufual. 



NOTE XXXI.— MAELSTROM. 

**■ ■ 

^urn tbe broad belm^ the f uttering canvas urge 

From Maeytronfs Jierce innavigable furge, , C4NTO |II. 1. p3» 

ON the coaft of Norway there is an extenfive vortex, or eddy, which lieif 
between the iflands of Mofkoe and Moikenas, and is called Molkoeftrom, 
or Maelflrom; it occupies fome leagues in circumference, and is faid to b^ 
very dangerous, and often deftrudive, to vcffels navigating thefe feas. It is 
not eafy to underftand the exiftence of a conilant defcending ftream, with- 
out fuppofing it muft pafs through a fubterranean cavity, to fomc other part 
of the earth or ocean which may lie beneath its level; as the Mediterranean 
fcems to lie beneath the level of the Atlantic ocean, which, therefore, con- 
ftantly flows into it through the Straits; and the waters of the Gulph of 
Mexico lie much above the level of the fea about the Floridas, and farther 
northward, which gives rife to the Gulph-flream, as defcribed in note on 
Caflia, in vol. II. 

The Maelftrom is faid to be ftiil twice in about twenty-four hours, wbei| 
the tide is up, and moA violent at the oppoHtc times of the day. This if 
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not difficult to iccount for, fince, when fo much water is brought over the 
fubterraneous paflage, if fuch exifb, as completely to fill it, and ftand many 
feet above it, lefs diftnrbance muft appear on the fnrface. The Maelfb-om 
is defcribed in the Memoires of the Swedifh Academy of Sciences, and Pon- 
topiddan*8 Hiftory of Norway, and in the Univerlal Mufeum for Z763, 
p. 131. 

The reafon why eddies of water become hallow in the middle is, becanfe 
the water immediately over the centre of the well, or cavity, falls fafier, 
having lefs fridion to oppofe its defcent, than the water over the circumfe- 
rence or edges of the well. The circular motion, or gyration of eddies, de- 
pends on the obliquity of the courfe of the ftream, or to the fri^on or op» 
pofition to it being greater on one fide of the well than the other: I have 
obferved in water pafllng through a hole in the bottom of a trough, which 
was always kept full, the g^yration of the fiream might be turned either 
way by increafing the oppofition of one fide of the eddy with one's fing^ 
or by turning the fpout, through which the water was introduced, a little 
more obliquely to the hole on -one fide or on the other. Lighter bodies are 
liable to be retained long in eddies of water, while thofe rather heavier than 
water, are foon thrown out beyond the circumference, by their acquired mo- 
menftmi becoming greater than that of the water. Thus, if equal portibns 
of oil and water be put into a phial, and, by means of a firing, be whirled 
in a circle round the hand, the water will always keep at the greatfr dif- 
tance from the centre; whence, in the eddies formed in rivers during ^ 
flood, a perfon who endeavours to keep above water, or to fwim, is liable 
to be detained in them, but on fuffering himfelf to fink, or dive, he i| mi 
readily to efcape. This circulation of water, in defcending through a hole 
in a veflel. Dr. Franklin has ingenioufly applied to the explanatimi of hur- 
ricanes, or eddies of air. 



NpTE XXXIL— GLACIERS. 

Where round dark crags indignant Waters bend 

through rifted iVr, in ivory veins defcend* Camto III. 1. II5, 

THE common heat of the interior parts of the earth being always 4S 
degrees, both in winter and fummer, the fnow which lies in contact with it 
is always in a thawing fiate. Hence, in ice-houfes, the external part of 
the coUeAion of ice is perpetually thawing, and thus preferves the internal 
part of it, fo that it is neceflary to lay ^p many tons for the prefenration of 
one ton. Hence, in Italy, confiderable rivers have their fource from be- 
neath the «temal glaciers, or mountains of fnow and ice. 

In our country, when the air, in the courfe of a frofi, continues a day or 
two at very near 32 degrees, the common heat of the earth thaws the ice 
<on its furface, while the thermometer remains at the freezing point. This 
•circumftance is often obfervable in the rimy mornings of fpring; the thei^ 
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mometcr fhall continue at the freezing point, yet all the rime wiH vaai/fb* 
except that which happens to lie on a bridge, a board, or on a cake of coW" 
dung, which, being thus, as it were, infuJated or cut off froni fo free a com- 
munication with the common heat of the earth, by means of the air under 
the bridge, or wood, or dung, which arc bad condudors of heat, continues 
fome time longer untha wed. Hence, when the ground is covered thick with 
ihow, though the froil continues, and the fun does not fliine, yet the fnow 
is obferved to decFeafe very fenfibly. For the conmion heat of tl;ie earth 
melts the under furface of it, and the upper one evaporates by its folution 
in the air. The great evaporation of ice was obferved by Mr. Boyle, which 
experiment I repefated fome time ago. Having fui^ended a piece of ice by 
a wire, and weighed it with car«, without touching it with my hand, I 
hung it out the whole of a cleat Irofty night, and found, in the morning, i^ 
^d loft nearly a fifth of its weight. Mr. N. Wallerius has (ince obferved, 
tRt ice, at the time of its congelation, evaporates fafter than water in its 
fluid form;, which may be accounted for fcom the heat given out at the iui 
ftant of freezing; (Sauflure'a Effais fur Hygrome^ p. 249.) but this effe^ 
is only momentary. 

. Thus the vegetables that are covered with fiiow are feldom injured; iince, 
at they lie be^een the thawing fnow, which has 32 degrees of heat, and 
the covered earth, which has 48, they arepreferved in a degree of heat bev 
tween thefe, viz. in 40 degrees of heat. Whence the mofs on which the rein- 
deer feed, in the northern latitudes, vegetates beneath the (how; (See note 
oti Mufchus, vol, 11.) and hence many Lapland and Alpine plants periihed 
through cold in the botanic garden at Upfal; for, in their native fituations, 
though the cold is much more intenfe, yet at its very conunencement they 
are covered deep with fnoW, which remains till late in the fpring. For 
this fad fee Amxnit. Academ. voL I. No. 48. In our climate fuch plants ^9 
well covered with dried fern, under which they will grow, and even flower, 
till the fevere vernal frofts ceaf(^. £'or the mcreafe of glaciers fee note on. 
Canto 1. 1. 539. 



NOTE XXXIIt— WINDS. 

fFbile foutbern Gales o'er weflern oceans roll. 

And Eurus jieals his ice^ivinds from the Poli, Canto IV. 1'. IJ. 

THE theory of the winds is yet very imperfcd, in part, perhaps, owing 
to the want of obfervations fufficiently numerous of the exad times and 
places where they begin and ceafe to blow, but chiefly to our yet imperfetS: 
knowledge of the means by which great i;egions of air are either fuddcnly 
produced or fuddenly deftroyed. 

The air is perpetually Aibjed to increafe or diminution, from its com- 
bination with other bodies, or its evolution from them. The vital part of 
the air, called oxygcnc, is continually produced in this climate, from the 






iii BOTANIC GARDEN. Part h 

perfpiration of Tcgetables in the fimfiiine, and probaUy from the a&kni 
of light on cloods, or on water, in the tropical climates, where the fun hat 
greater power, and may exert fome yet unknown laws of luminous com* 
bination. Another part of the atmoQ>here, which is called azote, is perpe- 
tually fet at liberty from animal and TCgctable bodies by putrefadion or 
combuftion, from many fprings of water, from volatile alkali, and probably 
from fixed alkali, of which there is an exhauftlefs fource in the water of 
the ocean. Both thefe component parts x>f the air are perpetually again 
diminiihed by their contatft with the ibil, which covers the furface of the 
learth, producing nitre. The oxygene is diminifhed in the produ<%ioD of all 
acids, of which the carbonic and muriatic ezift in great abundance. Thd 
azote is diminifhed in the growth of animal bodies, of which it conftitutel 
an important part, and in its combinations with inany other natural pro4 
IdutSions. . 

They are both probably dimini(hed, in immenfe quantities, by wiitn^ 
With the inflammable air, which arifes from the mud of rivers and lakei 
at fome feafons, when the atmofphere is light; the oxygene of the air pro^ 
ducing water, and the azote producing volatile alkali, by their combina* 
tions with this inflammable air. At other feafons of the ye^ thefe prin- 
ciples may again diange their combinations, and the aiinofpbertc air be re* 
produced. 

Mr. Lavoiiier found that one pound of charcoal, in bnmiiig, confumed 
^wo pounds nine ounces of vital air, or oxygene^ The confumption of 
Vital air, in the procefs of making red-lead, may rciadily be reduced td cal- 
tulation ; a fmall barrel contains about twelve hundred weight of this com* 
modity; laoo pounds of lead, by calcinati6n, abfol'b about. 144 pounds of 
vital air: now, as ^ cubic foot of water weighs looo averdupois ounces, 
and as vital air is above 806 times lighter than water, it followsi, that every 
barrel of red-lead contains nearly 2060 cubic feet of vital air. If this caa 
be performed in miniature in a fmall oven, what may not be done in the 
immenfe claboratories of nature! 

Thefe great elaboratories of nature include almoft all her foflii, as well 
as her animal and vegetable productions. Dr. Prieftley obtained air of 
greater or lefs purity, both vital and azotic, from almoft all the foflii fub- 
fcances he fubjedled to experiment. Four ounce-weight of lava, from Ice- 
land, heated in an earthen retort, yielded twenty ounce-mcafures of air. 

4 ounce-weight of lava gave io oiince-meaiur^ of air. 

.7 '.' bafaltes ... 104 • 

7, toad-^one ' . . ; 40 ••••••••.. • 

1} granite ... 20 • . k . • ^ • . . • • 

I elvain •..36 •••••••.,«. 

7 gypfun* • • . 230 • • • 4 . . • • * 4 i 

4 blue flate . . . 230 ....*. 



4 clay ... 20 • . . 

4 lime-ftone fpar . . . 830 •••••••••• 

5 • V lime-done . . . 1160 • • ^ • * • • ^ h • 
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3 ounce-weight of chalk gave 630 ouncc-meafnres of air. 



3 1 white ir6n-orc. 

4 dark iron-oi'e . 

i molybdeha 

I . . ftream tin 

1 fteatites 

a barytes 

2 black wad 

4 . . . ' fand-ftohe 

3 . . . k coal 



56Q 

410 

2^ . 

20 * • • • 

40 

26 » . * 

75 • 

700 ...•.....•• 



In this account (he fixed air was preyioufly extraded from the lirae«ftoneft 
by acids, and the heat applied Was much lefs than was neceffary to extract 
all the air from the bodies employed. Add to this the known quantities oi^ 
air which are combined with the calciform ores, as the ochres of iron, man« 
^anefe, calamyj grey ore of lead, and fome idea may be formed of the great 
produ^ion of air in volcanic eruptions, as mentioned in note on Chunda, 
vol. IT. and of the perpetual abforptions and evolutions of whole oceans o^ 
air from every part of the earth. 

But there would feem to be an officina aeris, k ihop where air is both 
manufadured and deftroyed in the greateft abundance within the polar cir<» 
cles, as will hereafter be fpoken of. Can this be effeded by fome yet un* 
known law of the congelation of aqueous Or faline fluids, which may fet at 
liberty their combined heat, and convert a part both of the acid i(nd alkali 
of fea-water into their component airs? Or, on the contrary, can the elec- 
tricity of the northern lights convert inflammable aif and oxygenc into wa^ 
ter, whilft the great degree of cold at the poles unites the azote with fome 
other bafe ? Another officina aeris, or manufadure of ajr, would fecm to 
exiil within the tropics, or at the line, though in a much lefs quantity than 
at the poles. Owing, perhaps, to the adion of the fun*s light on the moifture 
fufpended in the air, as will alfo be fpoken of hereafter ; but in all other parts 
of the earth thefe abforptions and evolutions of air, in a greater or lefs de-* 
gree, are perpetually going on in inconceivable abundance; increafed, pro^ 
bably, and diminiihed, at difierent feafons of the year, by the approach or 
retroccflion of the fun*s light : future difcoveries muft elucidate this part of 
the fubjed. To this ihould be added, that as heat and eledricity, and per* 
haps magnetilm, are known to difplace air, that it is not impoflible but that 
the increafed or diminiihed quantities of thefe fluids diflufed in the atniof- 
phere, may increafe its weight as well as its bulk: fmce their fpecific attrac- 
tions, or aflinities to matter, are very flrong, they probably alfo poflefe ge- 
neral gravitation to the earth ; a fubjed which wants further inveftigation. 
See note XXVI. 

. SOUTH-WEST WINDS. 

The velocity of the furfacc of the earth, in moving round its axis, di* 
kniniihes from the equator to the poles. Whence, if a region of air, in thii 
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country, (honld be fuddenljr remoyed a few degrees towards the north, it 
tnuft conftitute a weftern wind, becaufe, from the velocity it had preyi- 
ooily acquired in this climate, by its fri<ftion with the earth, it would, for 
a time, move quicker than the furface of the country it was removed to. 
The contrary muft enfue when a region of air is tranfported from this 
country a few degrees fouthward, becaufe the velocity it had acquired in 
this climate would be lefs than that of the earth's furface where it was re- 
moved to ; whence it would appear to conftitute a wind from the eaft, 
while, in reality, the eminent parts of the earth would be carried againft 
the too flow air. But if this tranfportation of air from fouth to north be 
performed gradually, the motion of the wind will blow in the diagonal be- 
tween fouth and weft. And, on the contrary, if a region of air be gra- 
dually removed from north to fouth, it would alfo blow diagonally between 
the north and eaft; from whence we may fafely conclude, that all our winds 
in this country which blow from the north or eaft, or any point between them, 
confift of regions of air brought from the north ; and that all our winds 
blowing from the fouth or weft, or from any point between them, are re- 
l^ions of air brought from the fouth. 

It frequently happens, during the vernal months, that after a north-eaft 
wind has pafled over us for feveral weeks, during which time the barome- 
ter has ftood at above 30 1 inclies, it becomes fuddenly fuccceded by a fouth- 
weft wind, which alfo continues feveral weeks, and the barometer finks to 
nearly a8} inches. Now, as two inches of the mercury in the barometer 
balance one-fifteenth part of the whole atmofphere, an important queftion 
here prefents itfelf: ffbat is become of all this air? 

1. This great quantity of air cannot be carried in a fuperior current to- 
wards the line, while the inferior current flows towards the poles, becaufe 
then it would equally afled the barometer, which fliould not, therefore, fub- 
Ude from 30^ inches, to 18 \, for lis weeks together. 

2. It cannot be owing to the air having ioft all the moifture which was 
previoufly diflblved in it, becaufe thefe warm fouth-weft winds are replete 
with moifture ; and the cold north-eaft winds, which weigh up the mercury 
in die barometer to 31 inches, confift of dry air. 

3. It cannot be carried over the polar regions, and be accumulated on the 
meridian oppofite to us, in its paflage towards the line, as fuch an accumu- 
lation would equal one-fifteenth of the whole atmofphere, and cannot be fup- 
pofcd to remain in that fituation for fix weeks together. 

4. It cannot depend on the exiftence of tides in the atmofphere, fince it 
niuft then corrcfpond to lunar periods. Nor to accumulations of air from 
the fpecific levity of the upper regions of the atmofphere, fince its degree of 
fluidity muft correfpond with its tenuity, and confequently fuch great moun- 
tains of air cannct be fuppofed to exift for fo many weeks together as the 
fouth-weft winds fometimes continue. 

S'o It remains, therefore, that there muft be, at -this time, a great and fud- 
den abforption of air, in the polar circle, by fome unknown operation of na- 
ture, and that the fouth wind runs in to fupply the deficiency. Now, as 
this fouth wind confifts of air brought from a part of the earth's furface 
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which moves fafler than it does in this climate, it muit have, at the fame 
time, a direction from the weft, by retaining part of the velocity it ha^ 
previoufly acquired. Thefe fouth-weft winds, coming from a warmer 
country, and becoming colder by their contadt with the earth of this clii. 
mate, and by their expanfion (fo great a part of the fuperincumbent atmof<* 
phere having vanifhed), precipitate their moifture; and as they continue for 
feveral weeks to be abforbed in the polar circle, would feem to receive 4 
perpetual fupply from the tropical regions, efpecially over the line, as will 
hereafter be fpc^ken of. 

It may fometimes happen that a north-eafl: wind, having pafTed over us, 
may be bent down, and driven back, before it has acquired any heat from 
* the climate, and may thus, for a few hours, or a day, have a fouth-weft direc- 
tion, and from its defcending from a higher region of the atmofphere, may 
pofTefs a greater degree of cold, than an inferior north-eaft current of air. 

The extreme cold of Jan. 13, 1709, at Paris, came on with a geqtle fouth 
wind, and was diminiftied when the wind changed to the north, which is ac^* 
counted for by Mr. Homberg, from a reflux of air which had been flowing 
for fome time from the north. Chemical Eifays by R. Watfon, vol. V^ 
p. 182. 

It may happen that a north-eaft currant may, for a day or two, pafs over 
us, and produce inceffant rain, by mixing with the inferior fouth-weft cutf- 
rent; but this, as weU as the former, is of (hor% djoratipn, as its fridion will 
foon carry the inferior current' along with ijt, a^d dry or frofty weather will 
then fucceed. 

NORTH-EAST WINDS, 

The north-eaft winds of thi^ country conflft of regions of air from the 
north, travelling fometimes at the rate of about a niile in two minuses, during 
the vernal months, for feyeral weeks together, from the polar regions to- 
ward the fouth, the mercury in the barometer ftanding above 30. Thefe 
winds conlift of air greatly cooled by the evaporation of thq ice an4fnow over 
which it paifes, and, as they become warmer by their contad with the 
earth of this climate, are capable of diflblving more moifture as they pafs 
along, and are thence attended with frofts in winter, and with dry hot wea^ 
ther in fununer. 

I. This great quantity of air cannot be fupplied by fuperior currents 
pafling in a contrary diredlion from fouth to north, becaufe fuch currents 
muft, as they ariie into the atmofphere a mile or two high, become expofed 
to fo great cold as to occafion them to depolit their moifture, which woul4 
fall through the inferior current upon the earth in fome part of their paf« 
fage. 

A. The whole atmofphere muft have increafed in quantity, becaufe it ap- 
pears by the barometer that there exifts one-fifteenth part more air over ug 
for m^ny weeks together, which could not be thus accumulated by difler- 
cnce q{ temperature in refpe6l to l^eat, or hy any aeroi^atic jbiws at prefers 
knowo« or by any Junar influence. 
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From whence it would appear that xmmenie mafles of air were fet at li<> 
berty from their combinations with folid bodies, along with a fufficient 
onantity of combined heat, within the polar circle, or in Ibme region to the 
north of us; and that they thus perpetually increafe the quantity of the at* 
mofphere; and that this is again, at certain times, re-abforbed, or enters into 
new combinations at the line or tropical regions. By which wonderful 
contrirance the atmofphere is perpetually renewed* and rendered fit for the 
fupport of animal and vegetable life. 

SOUTH-EAST WINDS. 

The fonth-eaft winds of this country confift of air from the north, which 
liad pafled by us, or over us, and before it ha4 obtained the velocity of the 
earth's furface in this climate, had been driven back, owing to a deficiency 
of air now commencing at the polar regions. Hence thefe are generaUf 
firy or freezing winds, and if they fucceed north-eaft winds, fliould prog<- 
noilicate a change of wind from north-eaft to fouth-weft: the barometer ii 
generally about 30. They are fometimes attended with doiidy weather, or 
rain, owing to their having acquired an increafed degree of warmth suid 
moifture' before they became retrograde; or to their being mixed with air 
from the fouth. 

2. Sometimes thefe fouth-eaft winds confift of a vertical eddy of north- 
eaft air, without any mixture of fouth-weft air; in that cafe the barometer 
continues above 30, and the weather is dry or frofty fof four or five days to- 
gether. 

It fiiould here be obferved, that air being an elaftic fluid, mufl be more 
liable to eddies than water, and that thefe eddies mu^ extend into cylinders, 
or vortexes, of greater diameter, and that if a vertical eddy of north-eaft air 
be of fmall diameter, or has pafTed but a little way to the fouth of us before 
its return, it will not have gained the velocity of the earth's furface to the 
fouth of us, and will, in confequcnce, become a fouth-eaft wind. But if the 
vertical eddy be of large diameter, or has pafTed much to the fouth of us, it 
will have acquired velocity from its friAion with the earth's furface to the 
fouth of us, and will, in confequence, on its return, become a fouth-weft 
wind, producing great cold. 

NORTH-WEST WINDS. 

There feem to be three fources of the north-weft winds of this hemifphere 
©f the earth. I. When a portion of fouthcrn air, which was pafiing over 
us, is driven back by accumulation of new air in the polar regions. In this 
cafe I fuppofc they are generally moift or rainy winds, with the barometer 
tinder 30; and if the wind had previouily been in the fouth-weft, it would 
feem to prognofticate a change to the north-eaft. 

2. If a current of north wind is palling over us but a few miles high, 
without any eaflierly direiStion, and is bent down upon us, it muft inunedi- 
atcly pofTefs a wefterly diredion, becaufe it will now move fafter than the 
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furface of the earth where it arrives; and thus becomes changed from Sk 
north-eaft to a north-weft wind. The defcent of a north-eaft current of 
^ir producing a north-weft wind, may continue fome days with clear of 
freezing weather, as it may be finjply owing tP a vertical eddy of north^aft 
air, as will be fpoken of below. It piay otherwife be forced ^oyrn by a current 
of fouth-weft wind pafling over it; and in this cafe it will be attended with 
rain for a few days, by the mixture of the two airs of dlifer^nt degrees of 
' heat; and will prognofticate a change of wind from nortb-caft to fouth-weft, - 
if the wind was previoufly in the nprth^-eaft ^uar^r. 

3. On the eaftern coaft of North- America the north- weft winds bring 
froft, as the north*eaft winds do in ^is country, as appeal's froin. variety of 
teftimony. This leems to happen from a vertical fpiral eddy made in th^ 
Sitmofphere, between the ihore ^nd the ridge of mountain^ ^hich form tha 
fpine, or back-bone, of that continent. |f a current pf water |:ims alongr 
the hypothenufe of a triangle, an eddy will be xnade in the ipcl^ded angWjp 
Ifirhich will turn round like a water-wheel as %hc ftreapn p90es in contatft 
with one edge of it. The fame muft happen when a iheet of air, |lowing 
^ong froip the north-eaft, rifes from the fliore, in a ftraight line,, to th^ 
fummit of the Apalachi^ moi^ntaiiis ; a part of t^e ftream of north-eaft aif 
yril} flow over the mountains, another part will revert, and circulate fpiT 
fally, between the fummit of the country and the eaftern ftipre, continuing^ 
to move toward tbe fouth; and tbus be changed frppi a nprth^'Caft to 4 
liorth-weft windr 

This. vertical fpiral eddy, haying been in conta(% with the cold fummitf 
pf thefe piountains, and defcending from higher parts of the atmofphere^ 
will lofe jpart of its heat, and thus cpnftitute one caufe pf the greater cold- 
ne£s of the eaftern fides of North-Ap^erica t^an of the European (bores op- 
pofite to them, which is faid to be equal to twelve degrees of north lati- 
tude, wjiich is a wonderful fad, not otherwife jcafy to be explained, fipce 
the heat of the fprings at ^Philadelphia is faid to be 52, whicb is greater 
than the medium beat of the earth in this cpuntry. 

The exiftence of vertical eddies, or great cylinders of 'Air rolling on the 
furface of the cartb, is agreeable to the obfervations of the jConftruAors of 
wind-mills, who, on this idea, place the area pf the fails leaning backwards, 
inclined to the horizon, and believe tbat th^n they have greater power 
than when the^ are placed .quite perpendicularly. The fame kisd of 
rolling cylinders of water pbt?iin in rivers, owing to the friiStion of the wa- 
ter againft t^e earth at their bottoms, as is )cnpwn by bodies having been 
. pbjTeryed to float upon their furfaces quicker than wh^n immerfed to a cer- 
tain depth. Thefe vertical eddies of air probably exift all over the earth'f 
furface, but particularly at the bottpm or fides of mountains, dCad more fo^ 
|)robably, in the courie of the fouth-weft than of the north-eaft winds, bc- 
caufe the former fall from an e.n;iinenpe, as it were, on a part of the earth, 
where thefe is a deficiency of the quantity of air, as is (hewn by the finking 
pf the barometer: whereas the latter are puftied or ^ueezed forward by an 
addition to t]^c atmofphere behind them, ^s appears by ^9 i^i^g of the ba? 
' rpmeter. 

Part I. 2 F 
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TRADE-WINDS. 

A column of heated air becomes lighter than before, and will therefore 
afcend, by the preflure of the cold air which forronnds it, like a cork in 
water, or Uke lieated fmoke in a chimney. 

Now, as the fun paiTes twice over the equator for once over either tropic^ 
the equator has not time to become cool ; and, on this account, it is in ge^ 
neral hotter at the line than at the tropics; and, therefore, the air over die 
line, except in fome few inftances hereafter to be mentioned, continues t0 
afcend at all feafons of the year, prefled upwards by regions of a4r brought 
from the tropics. 

This air, thus brought from the tropics to the equator, would confHtute 
* a north wind on one fide of the equator, and a fouth wind on the other; 
but as the furface of the earth at the eqiiator moves quicker than the fur- 
face of die earth at the tropics, it is evident that a region of air brought 
from either tropic to the equator, and which had previouHy only acquired 
the vdocity of the earth's furface at the tropics, will now move too flow 
for the earth's furface at the equator, and will thence appear to move in a 
dire^ion contraiy to the motion of the earth. Hence the trade-wincis, 
though they coniift'of regions of air brought trom the north on one fide of 
the line, and from the fouth on the other, will appear to have the diagonal 
direction of north-eaft and fouth-^aft winds. 

Now, it is commonly believed tliat there are fuperior currents of air pais* 
ing 6ver thefe nofth-eaft and Touth-eaft currents in a contrary dircAiob, 
and which, defcending near the tropics, produce vertical whirlpools of air. 
An important queftipn here again prefents itfeff: What hecome* of the nurture 
tobich this beaUd air ought to depojit^ as it cools in tbe upper regions of the atmt^ 
pbere^ in its journey to tbe tropics ? It htu beta fhewn by Dr. PriefUey a^ 
Mr. Ingenhouz, that the green matter at the bottom of cifterns, and the 
frefh leaves of plants immerfed in water, give out confiderable quantities of 
vital air in the funfhine ; that is, the perfpirable matter of plants (which is 
water much divided in its egrefs from their minute pores), becomes decom- 
pofed by the fun's light, and converted into two kinds of air, the vital and 
inflammable airs. The moifture contained or diifolved in the afcending 
heated air at the line, mufl exifb in great tenuity ; and, bjr being expofed to 
the great light of the fun in that climate, the water may be decompofed, 
and the new airs fpread on the atmofphere from the line to the poles. 

I. From there being no conflant depofition of rains in the ufual courfe of 
the trade-winds, it would aj>pear that the Water rifing at the line is decom- 
pofed in its afcent. 

a. From the obfervSttions of M. Bougner, on the mountain Pinchinca, 
one of the Cordelieres immediately tinder the line, there appears to be no 
condcnfible vapour above three or four miles high. Now, though the at' 
mofphere at that height may be cold to a very confiderable degree, yet its 
total deprivation of condenHble vapour would fecm to fhew, that its water 
wiis decompofed, as there are so experiments to evince that any degree of 
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cold hitherto known has been able to deprive air of its moifture; and great 
abundance of fnow is depofited from the air that £ow8 to the polar regions, 
though it is expofed to no greater degrees of cold in its journey thithier 
than probably exiils at four miles height in the atijiofphefe ajt the line. 

3. The hygrometer of Mr. SauiTure alfo. pointed to drynefs as he afcended 
into rarer air; the iingle hair of which it was con(b'u<5ied, con trailing from 
deficiency of moifture. Eifais fiir I'Hygromet. p. 143. 

From thefe obfcrvations it appears, either that rare and cold air requires 
more moifture to faturat^ it than denfe air, or, that the moifture becomes 
discompofed, and coipverted into air, as it afcends into thefe cold and rare 
regions of the atmpfphefe. 

4. There feems fome analogy, between the circumftance of air being pro« 
duced or generated in the cold parts of the atmofphere, both at the line 
a^d at the poles. 

MONSOONS AND TORNADOES. 

$. tn the Arabian and Indian Teas are winds which blow fix months onfr 
way, and fix months tht other, and are called Monfoons ; by the accidental 
difpofitioBs of land and fea, it happens, that in fome places the air near 
the tropic is fuppofed to become warmer when the fun is yertica) over It, 
tl^an at the line. The air in thefe places confeqyently afcends, preflied upon 
one £ide by the north-i^aft regions of air, and on the other fide by the fouth* 
weft regions of air. for as the aic brought from the fouth has previoufly. 
obtained the velocity Qf the earth's furface at tljie line, it moves fajder than 
tl^e earth's furface near the tropic, where it now arrives, and becomes a. 
fputh-weft wind, while the air froip the north becotnes a north-eaft wind, 
as before explained. Thefe two winds do not. fo quietly j^in and afcend as 
the north-eaft and fputh-eaft winds, which Qieet at the line with equal 
warmith and velocity, and form the trcide-winds; but as they meet ia con- 
trary diredions bf^fose they afcend, apd cannot be fuppofed accurately to ba- 
lance each other, a rotatory motion will be prodyced, as they afcend, like 
Winter falling through a hole, and an horizontal or fpiral eddy is the con- 
fequence; thefe eddies ar£ more or lefs rapid, and are called Tornadoes in 
their moft violent ftate, raifing water from the ocean in the weft, or fand 
from the deferts of the eaft ; in lefs violent degrees, they only mix together 
the two currents of noiith-eaft an4 fouth-weft air, and produce, by this 
means, incefiant rains, as the air of t]^ north-eaft acquires fome of the 
heat from the fouth-weft wind, as explained in Note XXV. This cir- 
cumftance of the eddies produced by the monfoon-winds, was feen by Mr. 
Bruce in Abyfiinia: he relates, that for many fuccefiive mornings, at the 
commencement of the rainy monfoon, he obferved a cloud, of apparently 
fmall dimenfion, whirling round with great rapidity, and, in a few minutes, 
the heavens becanie covered with dark clouds, with confequent great. calns. 
See note on Canto III. 1. 129. 

2. But it is not only at the place where the air afcends, at the northern 
Qitremity tff the rainy monfoon, and where it forms tornadoes, as obferved.. 
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ftt>0Te by MV. Bruce, but oter a gfciit trzSt of countxy, fetiffal degrees in 
length, in certain parts, as in the Arabian lea, a perpetual rain for feveral 
months defcends, fimilar to what happens^ for weeks together, in our olrd 
climate, in a lefs degree, during the fotth^tlreft winds. Another important 
queftion prelents itfelf here : If tbe climate /• vfbUb tbu fiutb-weft wimd ar* 
rivet is «## c»U!tr than that it tomes frwm^ Vfhyjkeuld it depo/it its moijfure during 
its ttfboie Journey f If it be a colder climate, vfby does it come ,tbiiber? The' 
tornadoes of air above defcrlbed can extend but a little way, and it is not 
eafy to conceive, that a fupcrior cold current of air can niix with an infie* 
rior one, and thus produce ihowers over ten degrees of country, fiiice, at 
about three mil^ high, there is perpetual froft ; and what can induce theft' 
narrow and (hallow currents to flow oter each other fo many hundrdl 
kniles? 

Though the earth, at the northern extremity of this m6fafoon, may W 
hiore heated by certain eircumftances of ^p^^on than at the line, yet it 
feems probabld that the intermediafe * country between that and the linct 
may continue coldet than the line (as in other parts of the earth), and hence, 
that the air coming from the fine to fupply tIKs' afcent, or de^bu^on of 
air, at the northern extremity of the monfoon, Wilf hi cooled all the way 
In its approach, and, in confequence, depofit its- Water. It feems proba- 
ble, that at the northern extremity of this monfoon. Where iht tornadoes 
or hurricanes exift, that the air not only afcends, but is in part converted 
into water, or otherwife diminiihed in quantity, is nd account is given of 
the exiftence of any fuperior currents Of it. 

As the fouth-weft winds are always attended with a light atmofphete, ail 
incipient vacancy, or a great diminution of air, muft have taken place td 
the northward of them, in all parts of the earth wherever they exlft; and 
a depofition of their moifturc fucceeds their being cooled by the climate 
they arrive at, and not by a contrary current of cold air over them, fince, 
in that cafe, the barometer would not (ink. They may thus, in our own 
country, be termed monfoon s Without vefy regular periods. 

3. Another caufe of Tornadoes, independent of the monibons, is inge« 
iiioully explained by Dr. Franklin ; when, in the tropical countries, a ^a- 
tum of inferior air becomes fo heated by its contact with the warm earth, 
that its expanfion is increafed more than is equivalent to the prefltnre <A 
the ftratum of air over it ; or when the foperior ftratimi becomes more 
tondenfed by cold dian the inferior one by prefTure, the upper region will 
defcend, and the lower one afcend. Ih this fituation, if one part of the 
atmofphere be hotter, from feme fbrtiiitous circtmiftances, or has le& pre^ 
fure over it, the lower ftratum Will begin to afcend at this part, and re- 
femble water falling through a hole, as mentioned above. If the lower re» 
gion of air was going forwards with confiderable velocity, it will gain ail 
ieddy by rifing up this hole in the ibcumbent heavy air, fo that the whirl» 
pool, or tornado, has not only its prbgreffive velocity, but ks circular one 
alfo, whidjL thus lifts up or overturns every thing within its fpiral WhirL 
By the weaker whirlwinds in this country, the trees are fometimes thrown 
down in a line of only twenty or forty yards in brcadlhy making a 
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land of aYenue through a country. In the Weft«*Indies the fea rifet fik^ 
a cone in the Whirl, and is met by black clouds, produced by the cold up^ 
per air and the warm lower air being rapidly mixed; whence are produce4 
the greint and fudden rains called water-fpouts; while the upper and 
lower airi exchange their plus or minus eledricity in perpetual lightnings. 

l-ANP AND SEA BRBEZES. 

The fea, being a tranrpatent mafi, is lefs heated at its Airface by the fuii*i 
lnys than the land, and its continual change of fufface contributes to pre* 
fe^e a greater uniformity in the heat of the air which hangs over it* 
Hence the furface of the tropical iflands is more heated during the day than 
the fea that furrounds them, and cools more in the night, by its greater 
elevation ; whence, in the afternoon^ when the lands of the tropical iflands 
have been much heated by the fun, the air over them afcends, preiTed up^ 
wards by the cooler air of the incircling oeean; in the morning, again, the 
land becoming cooled more than the fea, the air over it defcends by its in« 
creafed gravity, and blows over the ocean, near its ihorei. 

CONCLUSION. 

I. TheiPC are various irtrgulat winds belTdes thofe above defcfibed, 
which confift of horizontal or vertical eddies of air, owing to the inequality 
of the earth^s furface, or the juxtapofitioif of the fea. Other irregular 
Winds have their origin from increafed evaporation of water, or its fudden 
devaporation and defccnt in fhowers; others from the partial expanfion and 
condenfation of air by heat and cold; by the accumulation or dcie€t of 
eleSric ^uid, or to the air's new produ^on or abforption, occaiioned by lo« 
cal caufes not yet difcovcred* See notes VII. and XXV. 

a» There feem to exift only two original winds: one' confiding of aif 
brought fromthe north, and the other of air brought from the fouth. The 
former of thcfe winds has alfo generally an apparent dire<Siion from the eaft, 
and the latter from the weft, arifing from the different velocities of the earth's 
furface. All the other winds above defcribed are deflexions or retrogref-* 
fions of fome parts of thefe currents of air from the north or fouth. 

3. One fifteenth part of the atmofphere is occafionally deftroyed, and 
occafionally reproduced, by unknown eaufes. Thefe caufes are brought into 
immediate activity over a great part of the furface of the earth, at nearly 
the fame time, but always more powerful to the northward than to the 
fouth ward of any given place, and would hence feem to have their princi* 
pal effed in the polar circles; exifting, neverthelefs, though with lefs power, 
toward the tropics or at the line. 

For when the north-eaft wind blows the barometer rifes, fometimes from 
%%\ inches to 30', which ihews a great new generation of air in the north; 
and when the fouth- weft wind blows the barometer finks as much, which 
Ihews a great deftru<Slioa of air in the north. But as the north-eaft winds ^ 
Ibmetimes continue for five or fix weeks, the newly generated air muft be 
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deitroyed at thofe times in the warmer climates to the fouth of us, or circu- 
late in fuperior currents^ which has been fliewn to be improbable from its 
not depoilting its water.. And as the fouth-weft winds fometimes continue 
for fome weeks, fhere muft be a g;eneration of air to the fouth at thofe'times, 
or fuperior currents, which laft has been (hewn to -be improbable. 

4. The north-eaft winds, being generated about the poles, are pufhed for- 
wards towards the tropics ch* line, by the prefl'ure from behind, and hence 
they become warmer, as explained in note Vtl. as well as by their coming 
into conta^ with a warmer part of the earth, which contributes to make 
thef(p winds greedily abforb moifture in their paflage. Qn the contrary, the 
fouch-weft winds, as the atmofphere is fuddenly diminiihed ip the polar re- 
gions, are drawn> ^ it were, into an incipient vacancy, and become, there- 
fore, expanded in their pafTage, and thus generate cold, as explained in note 
VlL and are thus induced to part with their moiflure, as well as by their 
contadl with a colder part of the earth *s furface. Add to this, that the dif- 
ference in the found of the north-eaft and fouth-weft winds' may depend oa 
the former being puihed forwards by a prefTure behind, and the latter fall- 
ing, as it were, into a partial or incipient vacancy before ^ whence the for- 
mer becomes more condenfed, and the latter more rarefied, as it paffcs. 
There is a whiftle termed a lark-call, which coniifts of a hollow cylinder 
of tin-plate, clofed at each end, ^bout half an inch in diameter, and a quar- 
ter of an inch high, with oppofite holes, about the fizc of ^ gooie-quill, 
through the centre of each end ; if this lark-; whiftle be held between, the . 
lips, the found of it is manifeftly difierent when the breath is forcibly 
blown through it from within outwards, and when it is fucked from with- 
out inwards. Perhaps this might be worthy the attention of organ build-, 
crs. 

5. A ftop 18 put to this new generation of air, when about a fifteenth of 
the whole is produced, by its increafing preftiire ; and a fimilar boundary ii 
fixed to its abforption or deftrudlion by the decreafe of atmofpheric preflure. 
As water requires more heat to convert it into vapour under a heavy atmof- 
phere than under a light one, fo in letting off* the water from muddy filh- 
ponds, great quantities of air-bubbles are feen to afcend from the bottom, 
which were prcvioufly confined there by the preffure of the water. Similar 
bubbles of inflammable air are feen to arife from lakes in many feafons of 
the year, when the atmofphere fuddenly becomes light. 

6. The incrcafed abforptions and evolutions of air muft, like its fimple 
cxpanfions, depend much on the prefence or abfence of heat and light, and 
will hence, in refpedb to the times and places of its production a^d deftruc- 
tion, be governed by the approach or retroceflion of the fup, and on the 
temperature, in regard to heat, of various latitudes, and parts of the fame 
latitude, fo well explained by Mr. Kirwan. 

7. Though the immediate caufe of the deftrudlion or re-produdlion of 
great maffcs of air at certain times, when the wind cl^ianges from north 
to fouth, or from fouth to north, cannot yet be afcertained; yet, as there 
appears greater difficulty in accounting for this change of wind from any 
other known caufes, we may ftill fufped that there exifts in the ar^ic and 
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antardic circles, a Bxar or Dragon, yet unknown to philofophcrs, which, 
at times, fuddenly drinks up, and as fuddenly, at other times, vomits out one- 
fifteenth part of the atmofphcrc; and hope that this or fome future age will 
learn how to govern and domefticate a monfter which might be rendered of 
fuch important fcrvice to mankind. 

INSTRUMENTS. 

If, along with the ufual rcgiftcrs of the weather, obfervations were made 
on the winds in many parts of the earth, with the three following inftru- 
ments, which might be conftrudted at no great expence, fome ufeful infor- 
mation might be acquired. 

I. To mark the hour when the wind changes from north-eaft to fouth- 
weft, and the contrary. This might be managed by making a communica- 
tion from the vane of a weather-cock to a clock, in fuch a manner, that if 
the vane fhould revolve quite round, a tooth on its revolving axis fliould (lop 
the dock, or put back a fmall bolt on the edge of a wheel, revolving once 
in twenty-four hours. 

a. To difcover whether in a year more air paffed from north to fouth, 
or the contrary. This might be effeAed by placing a wind-mill-fail of cop- 
per, about nine inches diameter, in a hollow cylinder, about fix inches long, 
open at both ends, and fixed on an eminent fituation, exactly north and 
fouth. Thence only a part 6f the north-eafl: and fouth^weft currents would 
affeA the (ail fo as to turn it; and if its revolutions were counted by an adapt- 
ed machinery, as the fail would turn one way with the north currents of 
air, and the contrary one with the fouth currents, the advance of the counting 
finger either way, would fiiew which wind had prevailed moft at the end of 
the year. 

3. To difcover the rolling cylinders of air, the vane of a weather-cock 
might be fo fuipended as to dip or rife vertically, as well as to have its hori* 
zontai rotation. 

RECAPITULATION. 

North-east winds confift of air flowing from the north, where it 
feems to be occafionally produced ; has an apparent direction from the eaft, 
owing to its not having acquired in its journey the increafing velocity of the 
earth*s furface ; thefe winds are analogous to the trade-winds between the 
tropics, and frequently continue, in the vernal months, for fjour and fix weeks 
together, with a high barometer, and fair or frofty weather. 2. They fome- 
times confift of fouth-weft air, which had paiTed by us or over us, driven 
back by a new accumulation of air in the north. ' Thefe continue bu* a day 
or two, and are attended with rain. See note XXV. 

South-west wiNos'confift of air flowing from the fouth, and feeming 
occafionally abforbed at its arrival to the more northern latitudes. It has a 
real dire«5iion from the weft, owing to its not having loft in its journey the 
greater velocity it had acquired from the earth's furface, from whence it 
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eame. Thefe wuuU are analogoits to the monfooni between the tropics, 
and frequditly continue for (bur or fix weeks together, with a low barometer, 
and rainy weather. 2. They fometime» coniift of north-eaft air, which had 
paiTed by at or over ut, which becomes retrograde by a commencing defi- 
ciency of air in the north* Thefe winds continue but a day or two, attended 
with feverer froft, with a finking barometer; their cold being increafed by 
their ezpanfion, as they return, into an incipient vacancy. 

North-west winds confiil, firft, of fouth-weft winds, Vrhich have 
•pafied oyer us, bent down, and driven back, towards the fouth, by newly 
generated northern air» They continue but a day or two, and are attended 
with rain or clouds. 2. They confift of north*eaft winds bent down ^ora 
the higher parts of the atmofphere, and having there acquired a greater 
Telocity than the earth's furface, are frofty and fai^. 3. They confift of 
north-eafi winds formed into a vertical fpiral eddy, as on the caftem coafii 
of North-America, and bring fevere froft. 

South-east winds confift, firft, of north-eaft winds become retrograde; 
continue for a day or two; frofty or fair; finking barometer, a. They 
confift of north-eaft winds formed into a vertical eddy, not a fpiral one; froft 
or £ur. 

North winds confift, firft, of air flowing flowly from the north, fo that 
they acquire the velocity of the earth*s furface as they approach; are fair 
or frofty; (eldom occur. 2. They confift of retrograde fouth winds; thefe 
continue hut a day or two; are preceded by fouth-weft winds; pnd are 
. generally fucceededhy northpeaft winds; cloudy or rainy; barometer rifing. 
South winds confift, firft, of air flowing ilowly from the fouth, lofing 
their previous weftern velocity by the friiftion of the earth's furface as they 
approach; moift ; feldom occur. 2. They confift of retrograde north winds; 
thefe continue but a day or two; are preceded by north-eaft win^ ; and 
generally fucceeded by fouth-weft winds, colder, barometer (iiiking. 

East winds confift of air brought haftily from the north, and not im- 
pelled farther fouthward, owing to a fudden beginning abforption of air in 
the northern regions, very cold, barometer high, generally fucceeded by 
fouth-weft wind. 

West winds confift of air brought haftily from the for , and checked 
from proceeding further to the north, by a- beginning produAion of air in 
the northern regions, warm and moift, generally fucceedpd by north-eaft 
wind. 2. They confift of air bent down from the higher regions of the 
atmofphere ; if this air be from the fouth, and brought haftily, it becomes a 
wind of great velocity, moving perhaps 60 miles in an hour, is warm and 
rainy ; i£ it confifts of northern air bent down, it is of lefs velo^y and 
colder. 

Application of the preceding Theory to fame ExiraBs from a Journal of the 

Weather, 

Dec, I, 1790. The barometer funk fuddenly, and the wind, which had 
been fome days north-eaft, with froft, changed to fouth-eaft with an inceflant 
though moderate fall of fnow. A part of the northern air, which had 
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paiTed by us I fuppofe, now became retrograde before k had acquired tho 
velocity of the earth's furface to the fouth of us, and being attended by fomn ~ 
qf the foutfiern air in its journey, the moifture of the latter becaoae condenfe^ 
9od frozen by its mixture with the former. 

Dec, a, 3. The wind changed to north-weft mid thawed the fiio^. J^ 
part of the fouthern air, which had pafled by us or over us, with the retnn 
grade northern air above defbribed, was now m its turn driven back, before 
it had loft the velocity of the furface of the earth to the fouth of us, and^ 
l»nfequently, became a north- weft wind; and not having loft the warmth i^ 
i>r ought iirom the fouth, produced a thaw. 

Dec, 4, 5. Wind changed to north-eaft, with froft and a rifing barometer* 
The air £rom the north continuing to blow, after it had driven back tlw 
ibuthern air as above defcribed, became a north*«aft wind, having lefs vekn 
city than the furface of the earth in this climate, and produped froft from 
its coldncls. 

Djcc, 6, 7. , Wind now changed to the fouth-weft, with incefiant Tain and 
3 Onking barometer, from unknown caufes^ I fuppofe the quantity of 
air to be diminiihed in the polar regions, and the fouthern air cooled by tha 
ca;th*s furface, which was pievioufly frozen, depofits its moifture for a day 
or two; ai^erwards the wind continued fouth-weft without rain, as the fur- 
fece of the earth became warmer. 

March 18, 1785, There has been a long froft; a few days ago thd 
barometer funk to 29^, and the froft became more fevere. 3ecaufe the air 
being expanded, by a part of the prelTure being taken off*, became colder. This 
day the mercury rofe to 30, and the froft ceafed, the wind continuing as bcT 
lore, between north and caft. March 19. Mercm-y above 30, weather ftill 
milder, no froft, wind north-eaft. March 20. The fame; for the mercury 
rifing, fhews that the &ir becomes more ^omprefted by the weight aboiret 
and, in confequence, gives out warmth. 

. jij>ril 4, 5. Froft, wind northTcaft ; the wind changed in the middle 
of the day to the north-weft, without rain, and has done fo for three or four 
idays, becoming again north-eaft at night. For the fun now giving greater 
degrees of heat, the air afcends as the fun paifes the zenith, and is fupplied 
below by the air on the weftem fide, as well as on the eaftein fide of the 
zenith, during the hot part of the day; whence, for a few hours, on the ap« 
proach of the hot part of the day, the air acquires a wefterly dire£tion in 
this longitude. If the north-weft wind had been caufed by a retrograde nu)?* 
tlon of Come fouthern air, which ^ad paiTed over U8f it would have beoa atr 
tended with rain or clouds. 

j^pril Lo. It rained all day yefterday, the wind north-weft ; this morning 
there was a (harp fi oft. The evaporation of the moifture (which fell yef- 
terday), occaiioned by the continuance of the wind, produced fo much cold 
as to freeze the dew. 

May 12. Frequent fhowcr?, with a current of colder wind preceding 
every ftiowcr. The finking of the rain or cloud preffed away the air fron| 
beneath it in its defcent, which, having been for a time fiiadcd fropri the fui^ 
by the floating' cloud, ^camo cookd in Tome 'degree. 

r.\Rr 1. 2 G 
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yuiu 20. The barometer fuuk, the wind became foudi-wcfh, and the 
whole heaven was inftantly covered with clouds. A part of the incumbent 
atmofphere having vaniihed, as appeared by the (inking of the barometer, 
the remainder became expanded by its elafticity, and thence attra<fted fome 
•f the matter of heat from the vapour intermixed with it, and thus, in a 
few minutes, a total devaporation took place, as in exhaufting the receiver of' 
an air<*pump. See note XXV. At the place where the air is deftroyed, 
currents both from the north and fouth flow in to fupply the deficiency (for 
it has been fhewn that there are no other proper winds but thefe two), and 
the mixture of thefe winds produces fo fadden condenfatiOn of the moifture, 
both by the coldnefs of the northern air and the expanfion of both of them, 
that lightning .is given out, and an incipient tornado takes place ; wheirce 
thunder is laid frequently to approach againft the wind. 

Augufi 28, 1732. Barometer was at 31, and Dec. 30, in the fame year, 
it was at 28 2-tenths. Medical Eflays, Edinburgh, vol. II. p. 7. It appears 
from thefe journals that the mercury at Edinburgh varies fometimes nearly 
three inches, or one-tenth of the whole atmofphere. From the journals 
kept by the Rqyal Society at London, it appears feldom to vary more than 
two inches,. or one-fifteenth of the whole atmofphere. The quantity of the 
variation is faid ftill to decreafe nearer the line, and to increafe in the more 
northern latitudes; which much confirms the idea that there exiiU, at cer- 
tain times, a great deflrudion or produ<5lion of air within the polar circle. 

July a, I73». The wcfterly winds in the journal in the Medical Eflays, 
tol. II. above referred to, are frequently marked with the number three, 
to fliew their greater velocity, whereas the eafterly winds feldom approach to 
the number two. The greater velocity of the wefterly winds than the 
eafterly ones is well known, I believe, in every climate of the world; which 
may be thus explained, from the theory above delivered, i. When the 
air is ftill, the higher parts of the atmofphere move quicker than thofe parts 
which touch the earth, becaufe they are at a greater diftance from the axis 
of motion. %, The part of the atmofphere where the north or fouth wipd 
comes from, is higher than the part of it where it comes to; hence the more 
elevated parts of the atmofphere continue to defcend towards the earth as 
either of thofe winds approach. 3. When fouthern air is brought to us it 
pofleiTes a wcfterly direction alfo, owing to the velocity it has previoufly 
acquired from the earth's furface ; and if it confifts of air from the higher 
parts of the atmofphere defcending nearer the earth, this wefterly velocity 
becomes increafed. But when northern air is brought to us, it poflefTcs an 
apparent eafterly direction alfo, owing to the velocity which it has pre- 
vioufly acquired from the earth's furface being lefs than that of the earth's 
furface in this latitude: now, if the north-eaft wind confifts of air defcend- 
ing from higher parts of the atmofphere, this deficiency of velocity will be 
lefs, in confequence of the fame caufe, viz. the higher parts of the atmof- 
phere defcending, as the wind approaches, increafes the real velocity of the 
weftern winds, and decreafes die apparent velocity of the eaftem ones. 

OSiaber 22. Wind changed from fouth-eaft to fouth-weft. Thcie is a 
popular prognoftication that if the v/ind changes from the north towards 
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the fouth, paffing through the eaft, it is more likely to continue in the fouth, 
than if it paifes through the weft, which may he thus accounted for. If 
the north-eaft wind changes to a north-weft wind, it (hews either that a 
part of the northern air dcfcends upon us in a f^iral eddy, or that a fuperior 
current of fouthern air is driven back ; but if a north-eaft wind be changed 
into a fouth-eaft wind, it ftiews that the northern air is become retrograde, 
and that in a day or two, as foon as that part of it has pafled which ha^i 
not gained the velocity of the earth*s furface in this latitude, it will become 
a fouth wind for a few hours, and then a fouth- weft wind. 

The writer of this imperfect): iketch of anemology, wiihes it may incite 
fome perfon of greater leifuretand ability to attend to this fubje<%, and by 
comparing the various meteorological journals and observations already pub- 
liih^d,^ to conftrud a more accurate and methodical treatife on this intetcft-! 
lag branch of philofophy. 



NOTE XXXIV.— VEGETABLE PERSPIRATION. 

Afld^cdtbe enamtMrd Oxygene to LigbU Canto TV. 1. 34, 

' WH£N points or hairs are put into fpring-water, as in the experiment* 
of Sir B. Thompfon, (Phil. Tranf. LXXVII.) and expofed to the light of 
the fun, much air, which loofely adhered to the water, rifes in bubbles, a% 
explained in the note on Fucus, vol. If. A ftill greater quantity of air, and 
of a purer kind, is emitted by Dr. Prieftley*s green matter^, and by vegeta- 
ble leaves growing in water in funfhine, according to Mr. Ingenhouz*8 ex- 
periments; both which I fufpe^ to be owing to a decompoiltion of the wa-* 
tci: perfpired by the plant; for the edge of a capillary tube of great tenuity 
Qiay be cQufidered as a circle of points, and as the oxygene, or principle o£ 
yital air, may be expanded into a gas by the fun's lights the hydrogene, or 
inflammable air, may be detained in the pores of the vegetable. 

Hence plants growing in the ihade are white, and become green by be- 
ing expofed to the fun's light; for their natural colour being blue, the ad- 
dition of hydrogene adds yellow to this blue, and tans them giceen. I fup- 
pofe a fimilar circumftance takes place in animal bodies; their perfpirablo 
matter, as it escapes in the funftiine, becomes decompofed by the edges of 
their pores, as in vegetables, though in lefs quantity, as their perfpiratioB 
is lefs, and by their hydrogene being retained the fkin becomes tanned yel- 
low. In proof of this it muft be obferved, that both vegetable and animal 
fubftances become bleached white by the fun-beams when they are dead, 
as cabbage-ftalks, bones, ivory, tallow, bees- wax, linen and cotton cloth; 
and hence, I fuppofe, the copper-coloured natives of funny countries might 
become etiolated, or blanched, by being kept ftoni their infancy in the dark, 
or removed, for a few generations, to more northerly climates. 

It is probable that on a funny morning much puie air becomes feparat^d 
(jrom the dew, by means of the pointo of vegetables, on which it adhere^ 
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flind much inflammable air imbibed by tbe vegeuble, of combined iirk^ it/ 
)uid by the fuo's light thus decozhpofing water, the effe^ of it in Ueach- 
ing linen feems to c'^nd (as dcfcribed in cote X.)< the water is deconn 
poied by the light at the ends or points of the cotton or thread, and the 
vital air unites with the phlc^iillc or colouring matters of the doth, and 
produces a new acid, which is cither itfel/ colouriefs, of waihes out; at the 
lame time the inflammable part of the water efcapes. Hence there feems 
a rcafon why cotton bleaches fo muck fooner than linen, vie. becavrfc its fi- 
bres are three or four times feorter, and therefore piotrude fo mady mort 
points, which feem to facilitate the liberation of the viul air from the in« 
flammable part of the water. 

Bees-wax becomes bleached by expoiiire to the fim and dews, in a fimi-* 
lar manner as metals becoooe calcined or nifty^ viz. by the water on their 
furface being decompofed; and hence the inflammable material; which 
raufed the colour, becomes united with vital air, forming a new acid, and 
is walhed away. 

Oil, clcfe flopped in a phial not full, atid expofed long to the fun*s lighti 
becomes bleached, as I fuppofe, by the decompofition of the water it con- 
tains; the inflammable air riling above the furface, and the vital air unit' 
ing with the colouring matter of the <&il. For it is remarkable, that by 
Shutting up a phial of bleached oil in a dark drawer, it, in a little time, 
becomes cc^oured again. 

The following experiment Ihews the power of light in feparating vita! 
air from another bails, viz. from azote. Mr. Scheelc inverted a gl^ vef- 
(iel, filled with colouriefs niti'ous acid, into another glafs, containing the 
fame add, tod, on expofing them to the fnn*s light, the inverted glafs be<^ 
ecme partly filled with pure air, and the acid, at the fame time, became co^ 
loured. Scheele, in CrelFs Annal. 1786. Bat if the veflel of colourlels 
nitri^s acid be quite full, and ftopped, fo that no fpace is left for the air 
jproduced to expand itfelf into, no change of colour takes place. Prieftley's 
£xp. VI. p. 344. Sec Keir*8 very excellent Chemical Dictionary, p. 99. 
hew edition. 

A fan-flower, three feet and a half high, according to the experiment of 
Dr. Hales, perfpired two pints in one day (Vegetable Statics), which is 
many times as much, in proportion to its furface, as is perfpired from the 
Surface and lungs of animal bodies; it follows, that the vital air liberated 
from the furfaces of plants by the funfhine, muft much exceed the quan- 
tity of it abfoibed by their refpiration, and that hence they improve the air 
in which the)& live during the light part of the day ; and thus blanched ve- 
getables will fooner become tanned into green by tlie ilin's light, than etiolated 
animal bodies will become tanned yelloiv by the fame means. 

It is hence evident, that the curious difcovery of Dr. Pricftley, that his 
green vegetable matter, and other aiquatic plants, gave out vital air 
when the fun (hone upon them, and the leaves of other plants did the fame 
when immerfed in water, as obferved by Mr. Ingenhouz, refer to thfc per- 
^iration of vegetables, not to their refpiration. Becaufe Dr. Prieftley ob- 
ferved the pure air to come from both fides of the leaves, and even from 
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4ke flalks of a water-flag, -whereas ose fide of the leaf onl|r ferres «ke officii 
of lungs, and certainly not the ftalks. Exper. oki Air, vol. U{. And thuf, 
in reiped to the circumftance in- -which plants and ammals feenied.the far«* 
theft removed from each other, I mean in their fuppofcd mode of reipira^ 
.tion, hy which one was believed to purify the air which the other iiad in- 
jured, they feem to differ only in degree^ and the analogy between them 
remains unbroken. 

Plants are faid, by many writers, to grow mudi fafter in the night thail 
an the day, as is particularly obfervable in feedlingb, at their rifiog out o£ 
-the ground. This probably is a confequence of their lleep radier than of the 
^fence oi light; and in this, I fuj^ofe, they alio reiembk animal bodies* 



NOTE ^XXXV.— VEGETABLE PLACENTATION. 

tf^lUc in bright veint ibe fdwry Saf upends » Canto IV. 1. 43 1* 

AS buds are the viviparous offspring of vegetables, it becomes neceflarf 
that they fhould be furnifhed with placental veflels for their nouri&ment» 
•till they acquire lungs, or leaves, for the purpofe of elaborating the com- 
mon juices of the earth into nutriment. Thefe veiTels exift in bulbs and an 
i*eeds, and fupply the young plant with a fweet juice, till it acquii'es leaves^ 
as is feen in converting barley into malt, knd appears from the fweet tafte 
of onions and potatoes, when they begin to grow. 

The placental veiTels belonging to the buds of trees are placed about 
the roots of moft, as the vine; fo many roots are fumifhed with fweet or 
mealy matter, as fern-root, bryony, carrot, turnip, potatoe, or in the albur- 
num, or fap-wpod, as in thofe trees which produce manna, which is depo- 
fited about the month of AugUft, or in the joints of fugar-cane, and graile&; 
early in the fpring the abforbent mouths of thefe veifels drink up moifture 
from the earth, with a faccharine matter lodged for that purpofe during 
the preceding autumn, and pu(h this nutritive fiuid up the vefEels of the al- 
burnum, to every individual bud, as is evinced' by the experiments of Dr. 
Hales, and of Mr. Walker, in the Edinburgh Philofophical Tranf. The for- 
mer obfcrved, that the fap from the ftump of a vine, which he had cut off in 
the beginning of April, arofe twenty-one feet high, in tubes affixed to it for 
that purpofe ; but in a few weeks it' ceafed to bleed at all, and Dr. Walker 
marked the progrefs of the afcending fap, and found likewife tliat as foou 
as the leaves became expanded, the fap ceafed to rife: the .afcending juice 
of fome trees is fo copious and fo fweet during the fap-feaibn, that it is ufed 
to make wine, as the birch, betula, and fycamore, acer pfeudo-platanus, and 
particularly the palm, ^id maple acer. 

During this afcent of the fap-juice, each individual leaf-bud expands its 
new leaves, and fHoots down new roots, covering, by their intermixture, 
tbe old bark with a new one; and as foon as thefe new roots (or bark) are 
capable of abforbing fufficient juices from the earth for the fupport of each 
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bod, nd the new leaves aie capable of performing their office of expofio^ 
theie juices to the influence of the air, the placental Yeflek ceafe to adr, co- 
alcfce, and are transformed from lap-wood, or albornmn, into inert wood, 
Icnring only for the fopport of the new tree, which grows over them. 

Thus from the pith of the new bud of the horfe-cheihut five Tcficls pa6 
out through the circle of the placental veflels above dcfcribed, and carry 
with them a minuter circle of thofe vcfl*el8; thefe five bundles of veflels 
unite after their exit, and form the foor-ftalk or petiole of the new five-fin- 
gered leaf, to be fpoken of hereafter. Thi| fbuifture is well feen by cutting 
off a leaf <^ the horfe-chefiiut (iEfculus Hippocafianum) in September, be- 
fore it falls, as the buds of this tree are lb Uige that the flower may be 
feen in them with the naked eye. 

After a time, perhaps about midfttnmer, another bundle of vcffels paf- 
fes from the pith through the alburnum, or fap-veffels, in the bofom of each 
leaf, and unites, by the new bark, with the leaf, which becomes either a 
flower-bud or leaf-bud, to be expanded in the enfuing fpring, for which 
purpofe an apparatus of placental veffels is produced, with proper nutria 
ment, during the progrefs of the fummer and autumn; and thus the vege- 
tabk becomes annually increafed, ten thoufimd buds often exifting on one 
tree, according to the efUmate of Linnzus. Phil. Bot. 

The vafcnlar conne^on of vegetable buds with the leaves in whole ho- 
ibms they are formed, b confirmed by the following experiment, (OA. tO| 
Z781.) On the extremity of a young bud of the Mimoia (fenfitive plant) 
a iinall drop of acid of vitriol was put, by means of a pen, and, after a few 
ieconds, the leaf in whole axilla it dwelt dofed, and opened no more, 
though the drop of vitriolic acid was fo liuall as apparently only to injure 
the fummit of the bud. Does not this feem to Ihew that the leaf and iti 
bud have conneding veflels, though they arile at different times, and from 
different parts of the medulla, or pith ? And, as it exifls previoully to it, 
that the leaf is the parent of the bud? 

This i^acentation of vegetable buds is clearly evinced from the fweetnefs 
of the riling fap, and from its ceafiug to rife as foon as the leaves are ex- 
panded, and thus completes the analogy between buds and bulbs. Nor 
need we wonder at the length of the umbilical cords of buds, lince that 
muft correfpond with their fituation on the tree, in the fame manner as 
their lymphatics and arteries are proportionally elongated. 

It does not appear probable that any umbilical artery attends thefe pla- 
cental abforbents, lince, as there feems to be no fyflem of veins in vegeta- 
bles to bring back the blood from the extremities of their arteries (except 
their pulmonary veins), there could not be any vegetable fluids to be re- 
turned to their placenta, which, in vegetables, feems to be limply an organ 
for nutrition, whereas the placenta of the animal fcetus kerns hkewife to 
fcrve as a rcfpiratory organ, like the gills of fifties. 
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NOTE XXXVI.— VEGETABLE CIRCULATION. 

And rejiuettt blood in milky eddies bends, Canto IV. !• 43 *• 

THE individuality of vegetable buds was fpoken of before, and is con- 
firmed by the method of raifmg all kinds of trees, by Mr. Barnes. (Method 
of propagating Fruit Trees. 1759. Lond. Baldwin.) He cut a branch 
into as many pieces as there were buds or leaves upon it, and wiping the two 
wounded ends dry, he quickly applied to each a cement, previoufly warmed 
a little, which condfled principally of pitch, and planted them in the earth* 
The ufe of this cement I fuppofe to confift in its preventing the bud from 
bleeding to death, though the author afcribes it to its antifeptic quality. 

Thefe bads of plants, which arc thus each an individual vegetable, is 

many circumftances refemble individual animals ; but as animal bodies are 

detached from the earth, ai|d move from place to place in fearch of food,, 

and take that food at coniiderable intervals of time, and prepare it for their 

nourilhment within their own bodies after it is taken, it is evident they mufl 

require many organs and powers which are not necefTary to a flationary bud. 

As vegetables arc immoveably fixed to the foil from whence they draw their 

nouriihment ready prepared, and thi« uniformly, not at returning intervals, 

k follows, that in examining their anatome, we are not to look for mufcles 

of locomotion, as arms and legs; nor for organs to receive and prepare their 

' Bouxiihment, as a ftomach and bowels; nor for a refervoir for it after it i« 

prepared, as a general fyftem of veins, which, in locomotive animals, containt 

and returns the fuperfluous blood which is left after the various organs 

of fecretion have be«n fupplied, by which contrivance they arc cmibled to 

live a long time without new fupplies of food. 

, The parts which we may exped to find in the anatome of vegetable*, cor- 
rcfpondent to thofe in the animal economy, are, i. A fyftena of abforbent 
▼effels, to imbibe the moifture of the earth fimilar to the ladeal veflels, as in 
the roots of plants; and another fyfliem of abforbents, fimilar to the lym- 
phatics of animal bodies, opening its mouths on the internal cells and ex- 
ternal furfaces of vegetables; and a third fyilem of abforbent veiTels, cor- 
refpondent with thofe of the placentation of the animal foetus. 2. A pulmo- 
nary fyftem, corrcfpondent to the lungs or gills of quadrupeds and fifii, by 
which the fluid abforbed by the ladleals and lymphatics may he expofed to 
the influence of the aii : this is done by the green leaves of plants, thofe in 
the air refembling lungs, and thofe in the water refembling gills; and by the 
petals of flowers- 3. Arteridl fyftems to convey the fluid thus elaborated to 
the various glands of the vegetable, for the purpofes of its growth, nutrition, 
and various fecretions. 4. The various glands which feparate from the ve- 
getable blood the honey, wax, gum, refin, ftarch, fugar, eflential oil, &c, 
5. The organs adapted for their propagation or reproduction. 6. Mufcles 
to perform fevcral motions of their parts. 

I. The eHftence of that branch of the abforbent veflels of vegetables 
V^ch rcfemblei the la<^eal9 of animal jDodles, and imbibes their nutriment. 
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firam the moid earth, ii evinced by their growth fo long as moifture is ap« 
plied to their roots, and their quickly withering when it is withdrawn^ 

Beiides thefe abforbents in the roots of plants there are others, which open 
their mouths on the external furfaces of the bark and ieaves, and 90 the in- 
ternal furfaces of all the cells, and between the bark and the alburnum, or 
fap-wood; the exiftence of thefe is ihewn, becaufe a leaf plucked off, and 
laid with its under fide on water, will not wither fo fooo as if lef£ in the dry 
air, — the fame if the bark alone of a branch which is feparated from a tree 
be kept moift with water, — and, faiftly, by moiftening the alburnum orfap- 
wood alone of a branch detached from a tree, it will not fo foon wither as if 
left in the dry au-. By the following experiment theie vefiels were agree- 
ably Tifible by a conunon magnifying glafs: I placed, in the funmier of 1781, 
the ibot-ilalks of fome large fig-leaves about an inch deep in a decodka of 
madder (rubia tin<Sorum) and others in a decodion of logwood (hsBinataxy- 
1am campechenfe), along with fome fprigs cut off from a plant of picris; thefe 
planu were chofen becaufe their blood is white; after fome hours, and qb the 
next day, on taking out either of thefe, and cutting off from its botton 
about a quarter of an inch of the ftalk, an internal circle of red points ap- 
peared, which were the ends of abforbent veffels, coloured red with the de- 
codion, while an external ring of arteries was feco to bleed out haftfly a 
milky juice, and, at once^ evinced both the abforbent and arterial fyftem. 
Thefb abforbent veffels have been called by Grew, and Malphigi, and loow 
other philofophers, bronchi, and erroneoufly fuppofed to be air-veffek. It is 
probable that thefe veffels, when cut through, may effufe their fhiids, and 
receive air, their fides being too ffiff to coUapfe; fince dfj wood emits air- 
bubbles in the exhaufted receiver in the fame manner as moift wood. 

The flni<^nre of thefe vegetable abforbents confifls of a Ipiral tine, and 
not of a veffel interrupted with valves like the animal lymphatics, fince on 
breaking almoft any tender leaf, and drawing out fome of the fibres^, wfaidi 
adhere longefi, this fpiral fbudure becomes vifible, even to the naked eye, 
and diflip«%ly fo by the ufc of a common lees. See Grew, plate 51. 

In foch a (Irudure it is eafy to conceive how a vermicular or periftaltic 
motion of the veffel, beginning at the lowefb part of it, each fpiral rin; 
fucccfllvely contni<5iing itfelf till it fills up the tube, mufl forcibly pidh for* 
wards its contents, as from the roots of vines in the bleeding feafon; and if 
this vennicular motion fhould begin at the upper end of the veffel, it is ai 
cafy to fee how it mud carry its contained fluid in a contrary dire^ion. 
The retrograde motion of the vegetable abforbent veffels is fhevm by cut* 
ting a forked branch from a tree, and immerfing a part of one of the forktf 
in water, which will, for many days, prevent the other from withering; 
or, it is ihewn by planting a willow branch with the wrong end upvmds^ 
This flrudlure, in fome degree, obtains in the oefophagus, or throat of cows^ 
who, by ilrailar means, convey their food firfk downwards, and afterward 
upwards, by a retrograde motion of the annular mufclcs, or cartilages, 
for the purpofe of a fecond maftlcation of it. 

II. The fluids thus drank up by the vegetable abforbent vetfls from the 
etrth, or from the atmofphcrc, or from their own cells and interftxcet, are 
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carried to the foot-ftalk of every leaf, where the abforbents belonging to each 
leaf unite into branches, fonning fo many pulmonary arteries, and are thence 
difperfed to the extremities of the leaf, as may be feen in cutting away, flice 
after flice, the foot-ftalk of a horfe-chefnut in September, before the leaf falls. 
There is then a complete circulation in the leaf; a pulmonary Ycin receiving 
the blood from the extremities of each artery, on the upper fide of the leaf, 
and joining again in the foot-ftalk of the leaf, thefe veins produce fo many 
arteries, or aortas, which difperfe the new blood over the new bark, elongating 
its veftels, or producing its fecretions; but as a refervoir of blood could' not be 
wanted by a vegetable bud which takes ia its nutf'iment at all times, I ima-* 
gine there is no venous fyftem, n^veins, properly fo called, which recave 
the blood wliidh was to ^are, and return it into the pulmonary or arterial 
Xyftem. 

The want of a fyftem of veins was countenanced by the following experi- 
■aent: I cut off feveral ftems of tall fpurge (Euphorbia heliofcopia) in au- 
tumn, about the centre of the plant, and obferved tenfdd the quantity of 
snilky juice ooze from the upper than from the lower extremity, which could 
Itiardly have happened if there had been a venous fyftem of veflels to re-* 
turn the blood from the roots to the leaves. 

Thus the vegetable circulation, complete in the lungs, but, probably, in 
the other part of the fyftem deficient, in refpedk to a fyftem of returning 
yeins, is carried forwards without a heart, like the circulation through the 
livers of animals, where the blood brought from the inteftines and mefen-» 
tery by one vein, is difperfed through the liver by the vena portarum, 
which affumes the office of an artery. See note XXXVII. 

At the fame time fo minute are the veflels in the intertexture of the barks, 
of plants, which belong to each individual bud, that a general circulation 
may pofiibly exift, though we have not yet been able to difcover the venous 
part of it. 

There is, however, another part of the circulation of vegetable juices vi- 
fible to the naked eye, and that is in the corol or petals of flowers, in which 
3 p^urt of the blood of the plant is expofed to the influence of the air and 
%ht in the fame manner as in the foliage, as will be mentioned more at 
large in notes XXXVII and XXXIX. 

Thefe circulations of their refpedivc fluids feem to be carried on in the 
veflels of plants precifely as in animal bodies, by their irritability to th^ 
ftimulus of their adapted fluids, and not by any mechanical or chemical at<* 
tra<^ion, for their abfbrbent veiTels propel the juice upwards, which they 
drink up from the earth, with great violence; I fuppofe with much greater 
than is exerted by the ladeals of animals, probably owing to the greater 
mlnutenefs of thefe velTels in vegetables, and the greater rigidity of their 
coats. Dn Hales, in the fpring feafon, cut off a vine near the ground, and, 
by fixing tubes on the remaining ftump of it, found the fap to rife twenty-^ 
one feet in the tube, by the propulfive power of thefe abforbents of the roots 
of it. Veget. Stat. p. loa. Such a power cannot be produced b^ capil- 
lary attradlion, as that could only raife a fluid nearly to the upper edge of 
ibe attraAing cylinder, but not enable it to flow over that edge, j^nd much 
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left to ri£s %l feet abOre it. What then can this power be owing) tot 
Doubtleli to the living adirity of the abforbent veflels, and to their ino-eaf* 
cd Tivacity, from the influence of the warmth of the fpring fuccceding the 
winter*! cold, and their thence greater fufceptibility to irritation from the 
juices which they abforb) refembling, in all circomftanceS) the adion of ^e 
living veilels of animals. 



^NOTE XXXVII.— VEGETABLE RE6PIRATIGN. 

IVbUe^ fpnad itt tur^ the Uinn rejfiiriitg fittjf* Gam to IV. L 43 Ji 

' I. THERB have been various opinions concerning the ufe of the leaves 
of plants in the vegetable economy. Some have contended that they ar6 
perfpiratory organs ; this does not feem probable from an experiment of Dr. 
Hales. Veget. Stat. p. 30. He found, by cutting aS branches of trees w^ 
apples on them, and taking off the leaves-, that an apple exhaled about' ar 
much as two leaves, the furfaces of which were neaily equal to the apple; 
whence it would appear that apples have as good a claim to be termed- per- 
fpiratory organs as leaves. Others have believed them excretory organs of 
czcrementitious juices ; but as the vapour exhaled from vegetables has no 
tafte, this idea is no more probable than the other; add to this, that in 
moift weather they do not appear to perfpire or exhale at all: 

The internal furface of the lungs or air-veflels in men, is faid to be equal 
to the external furface of the whole body,- or about fifteen fquare fbet; 
on this furface the blood is expofed to the influence of the refpired air, 
through the medium, however, of a thin pellicle; by this'expofure to the 
air it has its colour changed from deep red to bright fcarlet, and acquires 
fomethlng fo neceflary to the exiftence of life, that we can live fcarcely a 
minute without this wonderful procefs. 

The analogy between the leaves of plants and the lungs or g^Us of ani- 
mals, feems to embrace fo many circumftances, that we can fcarcely with- 
hold our aflent to their performing fimilar offices. 

1. The great furface of the leaves, compared to that of the trunk and 
branches of trees, is fuch, that it would feem to be an organ well adapted 
for the purpofe of expofing the vegetable juices to the influence of the air; 
this, however, we fliall fee afterwards, is probably performed only by 
their upper furfaces; yet even in this cafe the furface of the leaves in ge- 
neral bears a greater proportion to the furface of the tree, than the faings 
of animals to their external furfaces. 

2. In the lungs of animals, the blood, after having been expofed to the air in 
the extremities of the pulmonary artery, is changed in colour from deep red 
to bright fcarlet, and certainly in fome of its efiential properties; it is then 
coIle(9:ed by the pulmonary vein, and returned to the heart. To fliew a fi- 
milarity of circumftances in the leaves of plants, the following experiment 
was made, June 24, 1 781. A ftalk, with leaves and feed-vcfltels, of large 
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fpwpgc (Bnphofbia heliofcopia) had been federal days placed m a decodion 
ti madder (^ubia tinaonun), fo that the lower part of the ftem, and two 
ef the 'Undermoft leaves, were immerfed in it. After having wafli^ the 
hnaerfed leaves in clear water, L could readily difcem the colour of the 
madder paifing along the nviddle rib of each leaf. This red artery was beau- 
tiftilly vifible both en the under and upper furface of the leaf; but on the 
upper fide many red branches were feen going from it to the extremities of 
the leaf, which, on the other fide, were not vifible, except by looking through 
k agunft the light. On this under fide a fyftem of branching vcffels, car- 
rying a pale aiilky fluid, were feen coming from the extremities of the leaf, 
mud covering the whole under fide of it, and joining into twd large^AiSy 
one on each fide of the red artery, in the middle rib of the Ic^i^ a|iif|Dong 
with it -defi^ending to the foot-ftalk or petiole. On flitting one of ihefis 
leaves with fciffars, and having a common magnifying lens ready, the milky 
blood was feen oozing out of the returni^ig veins on each fide of the red 'w- 
lery, in the middle rib, but none of the red fluid from the artery. 

All thefe appearances were more eafily ieen in a leaf of picris treated im 
the lame manner; for in this milky plant the ftems and middle rib of thll^ 
leaves are ibmetimes naturally coloured reddifli, and hence the colour of 
the madder ieemed to pafs further into the ramifications of their leaf-arte- 
lies, and was there beautifully vifible^ with the returning branches of milky 
veins en each fide. 

5. From thefe experiments, the upper flirface of the leaf appeared to be 
the ia^nediate organ of relpiration, becaufe the coloured fluid was carried 
to the extremities of the leaf by veflels moft confpicuous on the upper fur- 
face, and there changed into 9> milky fluid,^ which is the blood of the plants 
mod then returned, by concomitant veins, o» the under furface, which were 
feen to ooze when divided with fciflars, and which, in picris particularly, 
render the under furface of the leaves greatly whiter than the upper one. 

4. As the upper furface .of leaves «oniUtutes the organ of refpiration, on 
which the fap is expofed, in the terminations of arteries, beneath a thin 
pellicle, to the a^on of the atmofphere, thefe furfaces, in many plants, 
ftrongly repel moifture, as cabbage-leaves; whence the particles of rain ly- 
ing over their furfaces without touching them, as obferved by Mr. Melville 

(Eflays Literary and Philofoph. Edinburgh), have the appearance of globu- 
les of quick-filver. • And hence leaves, laid with the upper furfaces on wa- 
ter, wither as foon as in the dry air, but continue green many days if placed 
with the under furfaces on water, as appears in the experiments of Monf. 
Bonnet (Ufage des Feuilles). Hence fome aquatic plants, as the water-lily 
(Nymphoea), have the lower fides of their kaves. floating on the water, while 
the upper furfjices remain dry in the air.. 

5. As thofc infers which have many fpiracula, or .breathing aperture% 
as wafps and flies, are immediately fufibcated by pouring oil upon them, 1 
carefully covered with oil the furfaces of feveral leaves of Phlomis, of Portu* 
gal Laurel, and Balfams; and though it would not regylarly adhere, I found 
them all die in a day or two. 

Of aquatic leaves, fee note on Trapa and on Jucus, in vol II. to which 
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muft be added, that many learet are lurniihed with mnfcles about theif 
foot*ftalkf, to turn their upp^r furnaces to the air or light, as Mimofa and 
HedyCtfom gyrans. From all thefe analogies, I think there can be no doubt 
but that leaves 9f trees are their lungs, girin^ out a phlogifHc material 
to the atlbofphere, and abforbing oxygene. or vital air. 

6. The great ufe of light to vegetation ^rould appear, from this theory^ 
to be, by difengaging vital air from the water which they perfptre^ and 
thence to facilitate its union with their blood, expofed beneath the thin fur- 
face of their leaves; fince, when pure air is thus applied, it is probable that 
it c|n be more readily abforbed. Hence, in the curious experimems of Dr; 
PnBley and Mr. Ingenhouz, fome plants purified air lefs than others, that 
is, ukf perfpired lefs in the funihinc; and Mr. Scheele found, that by put- 
ting p^ into water which about half covered them, they converted the 
vital air into fixed air, or carbonic acid gas, in the fame manner as in anir 
tnal refp^ation. See note XXXIV. 

7. The circulation in the lungs or kaves of plants is very fimilar to dkat 
6f iiih. In fiih, the blood, after haviiig pafied through their gitls, does not 
return to the heart, as ^om the lungs of air-breathing animals, but the 
pulmonary vein, taking the ftrufiure of an artery, after having received 
the blood from the gills, which there gains a more florid colour, diftrlbutes 
it to the other parts of their bodies. The fame ftrudure occurs in the li- 
vers of fiih, whence we fee« in thofe animals, two circulations independent 
of the power of the heart, viz. that beginning at the termination of the 
veins of the gills, and branching through the mufcles, and that which pafles 
through the liver ; both which are carried on by the a<9;ion of thofe re-^ 
fpeiSlive arteries and veins. • Monro's Phyfiology of Fifli, p. 19. 

. The courfe of the fluids in the roots, leaves, and buds of vegetables, feems 
to be performed in a manner fimilar to both thefe. Firft the abforbent 
veflels of the roots and furfaces unite at the foot-ftalk of the leaf, and then, 
like the vena portarum, an artery commences without the intervention of 
a heart, and fpreads the fap, in its numerous ramifications, on the upper 
furface of the leaf: here it changes its colour and properties, and becomes 
vegetable blood ; and is again coUeded by a pulmonary vein on the under 
furface of the leaf. This vein, like that which receives the blood from the 
gills of fiih, aiTumes the ofiice and name of an artery, and, branching again, 
difperfes the blood upward to the bud, from the foot-flalk of the leaf, and 
downward to the roots; where it is all expended in the various fecretions, 
the nouriihment and growth of the plant, as faft as it is prepared. 

II. The organ of refpiration already fpoken of belongs particularly to the 
fhoots or buds ; but there is another pulmonary fyilem, perhaps totally in- 
dependent of the green foliage, which belongs to the fru<5Lification only ; 
I mean the corol or petals. In this there is an artery belonging to each pe- 
tal, which conveys the vegetable blood to its extremities, expofing it to the 
light and air under a delicate membrane, covering the internal furface of 
the petal, where it often changes its colour, as is beautifully ieen in fome 
party-coloured poppies; though it is probable fome of the iridefcent colours 
of flowers may be owing to the different degrees of tenuity of the exterior 
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membrane of the leaf, refra&ing the light like foap-buhbles; the vegetable 
blood 19 then returned by correfpondent vegetable veins, exadlf as in the 
green foliage ; for the purpofes of the important fecretions of honey, wax« 
the finer eflential oil, and the prolific duft of the anthers. 

1. The vafcular ftm^ure of the corol, as above defcriljed, and which ia 
vifible to the naked eye, and its ezpofing the vegetable juices to the air and 
light during the day, evinces that it is a pulmonary organ. 

2. As the glands which produce the proHfic duft of the anthers, the honey, 
wax, and frequently fome odoriferous effential oil, are generally attached 
to the corol, and always fall off, and periih with it, it is evident that the 
blood is elaborated or oxygenated in this pulmonary fyftem, for the pnrpc^e 
of thefe important fercretions. 

3. Many fldwers, as the Colchicum, and Hamamelis, arift naked in au- 
tumn, no green leaves appearing till the enfuing fjsring; and many others 
put forth their flowers, and complete their impregnation, early in the fpring, 
before the green foliage appears, as Mezerion, cherries, pears, which ihews 
that thefe corols are the lungs belonging to the frudification. 

4. This organ does not feem to have been neceffary for the defence of 
the ftamens ^d piftils, fince the calyx of many flowers, as Tragopogon, 
performs this office ; and, in many flowers, thefe petak themfelves are £0 
tender as to require being fliut up in the calyx during the night; for what 
other ufe then can fuch an apparatus of veflek be 4cfigned? 

5. In the Helleborus niger, Chriftmas-rofe, after the feeds are grown to 
a certain fize, the ne^ftaries and ftamens drop' off, and the beautiful large 
white petals change their colour to a deep green, and gradually thus become 
a calyx, inclofing and defending the ripening feeds; hence it would feem 
that the white veflcls of the corol ferved the office of expofing the bk>od 
to the addon of the air, for the purpofes of feparating or producing the ho- 
ney, wax, and prolific duft ; and when thefe were no longer wanted, thut 
thefe veflels coalefced like the placental veffels of animals, after their birth, 
and thus ceafed to perform that office, and loft, at the fame time, their 
white colour. Why fliould they lofe their white colour, unlefs they, at the 
fame time, loft fome other property befides that of defending the feed-vef-i 
fel, which they ftill continue to defend ? 

6. From thefe obfervations I am led to doubt whether green leaves be ab- 
folutely neceffary to the progrefs of the fruit-bud, after the laft year's leave* 
are fallen off. The green leaves ferve as lungs to the flioots, and fofter the 
new buds in their bofoms, whether thefe buds be leaf-buds or fruit-biids ; 
but in the early fpring the fruit-buds expand their corols, which are their, 
lungs, anJ feem no longer to require green leaves; hence the vine bears 
fruit at one joint without leaves, and puts out a leaf-bud at another joint 
without fruit. And, I fuppofe, the green leaves which rife out of the 
earth, in the fpring, from the Colchicum, are for the purpofe of producing 
the new bulb and its placenta, and not for the giving maturity to the feed. 
When currant or gooft)crry trees lofe theif leaves by the depredation of 
infeds, the fruit ftill continues to be formed, though lefs fweet and Icfs 
in fize. 
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7. From tbefis h£ts it stppein, that the flower-bud, ftfter the cofoI CaUi 
•ff (which is its longs), and the ilamens and senary along with it» beoomet 
(implf an uterus for the purpoie of fupplyiog' the growing embrjon mlii 
nourifliment, together with a fyftem of ablbrbent Teflels, which bring the 
juices of the earth to the foot-ftalk of the fruity and which there donges 
into an artery, £or the purpofe of diftributing the lap for the Ibcretion of 
the faccharine, or farinaceous, or aceicent materials, for the ufe ol the «m- 
bryon. At the fame time as all the veilcls of the different buda of treei 
ipofculate or communicate with each ether, the fruit becomes IWeeter and 
larger when the green leaves continue on the. tr«e, but the mature flewen 
themlelves (the fuccecding fruit not eonfidened), perhaps tuffer little iiiiury 
from the green leaves being taken off, as fome florifts have.obfenred. 

8. That the vcflels of different vegetable buds inoTculate in various parts 
of their circulation, is rendered probaUe by the increaied growth of one 
bud, when others in its vicinity are cut away; as it thus tomato receive 
the nourishment which was before divided imongil many. 



NOTE XXXVIII.— VEGETABLE IMPREGNATION. 

JLove out hi* ioutf 4uid Uave b'ulife im air. Canto IV. 1. 472* 

FROM the accurate experiments and obfervations of SpaJlanzanj, it ap« 
pears, that in the fipartium Junceum, ruih-broom, the very minute feeds 
were difcemed in the pod at leaft twenty days before the flower is in full 
bloom, that is, twenty days before fecundation. At this time alfb the pow- 
der of the anthers was vilible, but glued fail to their funmiits. The feeds, 
however, at this time, and for ten days after the bloffom had fallen off, ap- 
peared to coflfift of a gelatinous fubftance. On the eleventh day after the 
falling of the bloffom, the feeds became heart-fhape, with the bafis attached 
by an appendage to the pod, and a white point at the apex; this white 
point was, on preffure, found to be a cavity including a drop of liquor. 

On the 25 th day, the cavity, which at firfl z'jp/pcarcd at the apex, was 
much enlarged, and (lill full of liquor; it alfo contained a very linall femi- 
tranfparent body, of a yellowiih colour, gelatinous, and fixed by its two op- 
poiite ends to the fides of the cavity. 

In a month the feed was much enlarged, and its fliape changed from a 
heart to a kidney ; the little body contained in the cavity was increafed in 
bulk, and was lefs tranfparent and gelatinous, but there yet appeared no or- 
ganization. 

• On the 40th day, the cavity, now grown larger, was quite filled with the 
body, which was covered with a thin membrane; after this membrane 
was removed, the body appeared of a bright green, and was eafily divided, 
by the point of a needle, into two portions, which manifefUy formed the 
two lobes, and within thefe, attached to the lower part, the exceedingly 
fmall plantule was eafily perceived. 
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The foregoing obfervations evince, i. That the feeds azift in the ota- 
nam many days before fecBndationi %, That they remain for fome time 
folid, and then a cavity, containing a li<|ttid, is formed in thfim. 3. That 
afur fecundation a body begins to appiear within the cavity, fixed by iwt> 
points to the fldes^ which^ in procefsof time, proves to be two lobes contain* 
ing a^ pbintnle. 4. That the ripe feed coniifts of two lobes adhering to t 
plantule, and (iirroiinded by a thin membrane^ which is itfelf covered with at 
hnflc or cuticle. Spaliansani's Diflertationsi vol. II. p. 253. 

The analogy between ieeds and eggs has long been obferved, and is con- 
jGrmed by the mode of their preduAioUi The egg is known to be formed 
^thin the hen long before its impregnation. C. F. Wolf aflerts, that thd 
yolk ,of the egg is nouriihed by the veiTels of the mother, and that it has 
trom thofe its arterial and venous branches, but that after impreg^atioil 
thefe. vefiels gradually become impervious and obliterated, and that new 
ones are produced from the foetus, and difperfed into the yolk. Haller's 
Fhyfioiog-. Tom. VIII. p. 94. The young feed, after fecundation, I fup* 
pofe, is nouriihed in a fimilar manner, from the gelatinous liquor, which ii 
previouily depofited for that purpofe; the uterus of the plant producing or 
fecretihg it into a reiervoir or amnios, in which the embryon is lodged, and 
that the young embryon is f urniihed with vefiels to abforb a part of it, as in 
the very early embryon in the animal uterus. 

The fpawn of frogs and of fifh is delivered from the female before its im- 
pregnation. M. Bonnet (ays, that the male ialamandcr darts his femea 
into the water, where it forms a little whitifh cloud, which is afterwards 
received by the fwofai anus of the female, and Ihe is fecnndaled.^ — He adds, • 
that marine plants approach near to thefe animals, as the male does not 
pn^A a fine powder, but a liquor, which, in like manner, forms a little 
cloud in the water.— And. further adds, who knows but the powder of the 
ihiwiiiar of certain plants may make fome impreflion on certain germs be- 
longing to the animal kingdom! Letter XLI11. to Spallanzani, Oeuvres 
Philof. 

Spallanzani found that the feminal fluid of frogs and dogs, even when 
dilated with much water, retainedits proUfic quality. Whether this quality 
be fimply a. ftimulus- exciting the egg into animal adion, which may be 
called a vivifying principle, or whether part of it be adually conjoined with 
the egg, is not yet determined, though the latter feems more probable, 
from the frequent refemblance of the foetus to the male parent. A con- 
junAion, however, of both the male and female influence feems neceifary 
£or the purpofe of reprodudion throughout all organized nature, as well in 
hermaphrodite infers, microfcopic animals, and polypi, and exifts as well 
in the formation of the buds of vegetables, as in the produ(5tion of their feeds, 
which is ingenioufly conceived and explained by Linnsus. After having 
compared the flower to the larva of a butterfly, confifting of petals inftead 
of wings, calyxes inftead of wing-iheaths, with the organ? of reproduction; 
and having ihewn the ufe of the farina in fecundating the egg or feed, he 
proceeds to explain the produdion of the bud. The calyx of a flower, he 
lays, is an expanfion of the outer bark; the petals proceed from the inner 
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bark, or rind, the ftamens from the albomniii, or woodj circle, and the ftyle 
from the pith. In the^produdion and impregnation of the feed, a commix* 
tore of the fecretiont of the ftamens and ftyk are neceflary ; and for the pro- 
du^on of a bud, he thinks the medulla, or pith, borfts its integuments, and 
mixes with the woody part, or alburnum, and thefe, forcing their paflage 
through the rind and bark, conftitute the bud, or TiTiparous progeny of the 
Tcgctable. Syftem of Vegetables tranflated from Linngus, p. 8. ' 

It has been fuppofed that the embryon Tegetabk, after fecundatioii, by 
its liTing adivity, or ftimulus exerted on the Teflek of the parent plant, 
may produce the fruit or feed-lobes, as the animal foetus produces its ph* 
centa, and as yegetable buds may be fuppofed to produce their nmhitifl 
veflels or roots, down the bark of the tree. This, in refped to the produc- 
tion of the fruit furrounding the feeds of trees, has been affimilated to the 
gallpnuts on oak-leaves, and to the bedeg^uar on briars; but there is a power- 
ful ol^edion to this dodrine, viz. that the frnit of figs, aU which are female 
in this country, grow nearly as large without fecundatioOyand, there£arc» the 
•mbryon has in them no felf-living principle. 



NOTE XXXIX.— VEGETABLE GLANDULATION- 

Seehf wbergJtHepora their dultet balm difiU, Canto IV. L 53> 

THE glands of Tegetabl^s, which feparate from their blood the mucilage, 
flarch, or fugar, for the placentation or fupport of their feeds^ bulbs, and 
buds; or thofe which depofit their bitter, acrid, or narcotic juices for their 
defence' from depredations of infe&s or larger animals; or thofe which 
fecrete refins or wax for their protedion from moifture or frofts, coufift of 
▼eflels too fine for the injedion or abforption of coloured fluids, and hate 
not, therefore, yet been exhibited to the infpedion eren of our glaffes, and 
can, therefore, only be known by their effeds; but one of the moft curious 
and important of all vegetable fecretions, that of honey, is apparent to par 
naked eyes, though, before the difcoveries of Linnzus, the nedary, or honey- 
gland, had not even acquired a name. 

The odoriferous efTcntial oils of feveral flowers feem to have been deflgn- 
cd for their defence againft the depredations of infers, while their beaudfal 
colours were a neceflary confeqnence of the (ize of the paiticies of their 
blood, or of the tenuity of the exterior membrane of the petaL The ufe 
of the prolific duft is now well afcertained ; the wax which covers the an- 
thers prevents this duft from receiving moifture, which would make & 
burft prematurely, and thence prevent its application to the ftigma, as feme- 
times happens in moift years, and is the caufe of deficient fecundation, both 
of our fields and orchards. 

The uuiverfality of the produ<5lion of honey in the vegetable wcHrld, and 
the very complicated apparatus which nature has conftrudled in many flow« 
ers, as well as the acrid or deleterious juices flie has furniflied thofe flowers 
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wkh (at in the Aconite) to piroted thib honey frctt| rain, and from the 
depredations of infects, feem to imply that this fluid is of yery great im- 
portance in the vegetable economy ; and alfo, that it was necelTary to expofe 
k to the open ut previous to its re-abforption into the vegetable veflels. 

tn the animal fyftem the lachrymal gland feparates its fluid into the 
open air, for the purpofe of moiftening the eye; of this fluid, the part 
which does not exhale is abforbed by the puntfta lachrymalia, ^nd carried 
into the noftrils; bat as this is not a nutritive fluid, the analogy goes no 
farther than its fecretion into the open air, and its re-abforption into the 
fy^ftem ; every other fecreted fluid in the animal body is in part abforbed 
a^in into the fy{lem; even thofe which are efteemed excrementitious, at 
the urine and perfpirable matter, of which the latter is fecreted, like the 
koney, into the external aSr. That the honey is a nutritious fluid, perhaps 
the moft fo of any vegetable produ&ion, appears from its great fimilarity 
to fugar, and from its afibrding fuilenance to fuch numbers of infers, which 
live upon it folely during fummer, and lay it up for their winter proviflon. 
Thefe proofs of its nutritive nature evince the neceflity of its re-abforption 
into the vegetable fyftem, for fome ufeful purpofe. 

This purpofe, however, has, as yet, efcaped the refearches of philofophi- 
cal botanifts. M. Pontedera believes it deligned to lubricate the vegetable 
vterm, and compares the horn-like ne&aries of fome flowers to the appen- 
dUcle of the caecum inteftinum of animals. (Antholog. p. 49.) Others have 
iuppofed, that the honey, when re<»abforbed, might ferve the purpofe of the 
liquor amnii, or white of the egg, as a nutriment for the young embryon, 
or fecundated feed, in its early fbite of exillence. But as the nedtary is 
found equally general in male flowers ^s in female ones; and as the 
young embryon, or feed, grows before the petals and nedary are expanded, 
and after they fall off; and, thirdly, as the ne^ary fo foon falls off after 
the fecundation of the piftillum ; thefe feem to be infurmountable objec- 
tions to both the above-mentioned opinions. 

In this date of uncertainty, conjeSures may be of ufe fo far as they lead 
to farther experiment and inveftigation. In many tribes of infe(5ls, as the 
iilk-worm, and, perhaps, in all the moths and butterflies, the male and fe* 
male parents die as foon as the eggs are inipregnated and excluded ; the eggs 
remaining to be perfe^ed and hatched at fome future time. The fame thing 
happens in regard to the male and female parts of flowers; the anthers and 
filaments, which conftitute the male parts of the flower, and the {ligma 
and ftyle, which conftitute the female parts of the flower, fall off, and die, 
as foon as the feeds are impregnated, and along with thefe the petals and 
Aedary. Now, tlie moths and butterflies above-mentioned, as foon as they 
acquire the paflion and the apparatus for the reprodu<5):ion of their fpecies, 
loie the power of feeding upon leaves as they did before, and become 
oourifhed by what ?— by honey alone. 

Hence we acquire a ftrong analogy for the ufe of the ne<ftary, or fecre- 
tion of honey in the vegetable economy, which is, that the male parts of 
flowers, and the female parts, as foon as they leave their foetus-ftate, ex- 
panding their petals (which conftitute their lungs), become fecfible to the 
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paffion^ and gain the apparatas for the reprodtt&ion of their fpeciet, and 
are fed and nouriflied with honey, like the infei^ above defcribed ; and that 
hence the ne^ary begins its office of producing honey, and dies, or ceafes to 
produce, honey, at the fame time with the birth and death of the ftamcnt 
and the pifUU; which, whether exifUng in the fame or in different flowers, 
are feparate and diftind animated beings. 

Previous to this time, the anthers with their filametits, and the fti^mat 
with their ftyies, are, in their foetus-ftate, fuftaincd by their pbcental vef- 
fels, like the unexpanded leaf-bud, with the feeds ezifling in the vegetahk 
womb, yet unimpreg^ated, and the duft, yet unripe, in the cells of the an- 
thers. After this period they expand their petals, which have been (hewn - 
above to conftitute the lungs of the flower; the placental YctteU^ whidi be- • 
fore nouriihed the anthers and the fUgmas, coalcfce, or ceafe to nourifii 
them; and they now acquire blood more oxygenated by the air> obtain the 
paflion and power of reprodu&ion, are fenfible to heat, and cold, and 
moifture, and to mechanic ftimulus, and become, in reality, infers fed with 
honey, fimilar in every refped, except their beibg attached to the tree on 
which they were produced. 

Some experiments I have made tKis ftmmier, by cutting out the nedaries 
of feveral flowers of the aconites, before the petals were open^ or had be- 
come much coloured: fome of thefe flowers, near the furamit of the pkuitsj 
produced no feeds ; others, lower down, produced feeds; but they were not 
fufficiently guarded from the farina of the flowers in their vicinity; nor 
have I had opportunity to try if thefe feeds would vegetate. 

I am acquainted with a philofopher, who, contemplating this fubjed; 
thinks it not impofllble, that the firft infed:8 were the anthers or ftigmas of 
flowers ; which had, by fome tneans, loofed themfelves from their parent 
plant, like the male flowers of Valliiheiia ; and that many other infeds 
have gradually, in long procefs of time, been formed from thefe; fome ac- 
quiring wings, others fins, and others clawr, from their ceafelefs efforts to 
procure their food, or to fecure themfelves from injury. Hei contends, that 
none of thefe changes are more iiicomprehenfible than the transformatioa 
of tadpoles into frogs, and caterpillars int(f butterflies. 

There are parts of animal bodies which do not require oxygenated blood 
for the purpofe of their fecretions, as the liver, which, for the produdion 
of bile, takes its blood from the mefenteric veins, after it mufl have loft 
the whole or a great part of its oxygenation, which it had acquired in its 
pafTage through the lungs. In like manner the pericarpium, or womb of 
the flower, continues to fecrete its proper juices for the prefent nourifli- 
ment of the newly animated embryon-feed; and the faccharine, acefcent, 
or ftarchy matter of the fruit or feed-lobes, for its future growth, in the 
fame manner as thefe things went on before fecundation ; that is, without 
any circulation of juices in the petals, or produ(5lion of honey in the nec- 
tary; thefe having periflied, and fallen off, with the male and female ap- 
paratus for impregnation. 

It is probable that the depredations of infects on this nutritious fluid, mufl 
be injurious to the produds of vegetation, and would be much more ib| 
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liut that the plants have either acquired means to defend their honey in 
part, or have learned to make more than i$ abfolutely ncccffary for their 
own economy. In the fame manner the honey-dew on trees is very inju- 
rious to them; in which difcafe the nutritive fluid, the vegetable fap-juice, 
feems to be exfuded by a retrograde motion of the cutaneous lymphatics, 
as m the fweatiag ficknefs of the laft century. To prevent the depreda- 
tion of infeds on honey, a wealthy man in Italy is faid to have poifoned 
his neighbour's bees, perhaps by mixing arfcnic with honey, againft which 
there is a moft flowery declamation in Quintilian, No. XIII. ^s the ufe 
of the wax ia to prefcrve the duft of the anthers from moifture, which 
would prematurely burfl: them, the bees which coiled^ this for the conftruc- 
^on of the combs or cells, mnflr, on this account, alfo injure the vegetation 
of a cowitry where they too much abound. 

It is not eafy to conjedture why it was neceCfary that this fecretion of ho- 
oey ihould be expofed to the open air in the ne(5lary, or honey-cup, for 
which-purpofe fo great an apparatus for its defence from infe&s and from 
ihowers became neceffary. This difficulty increafes when we recoiled that 
the fugar in the joints of grafs, in the fugar-cane, and in the roots of beetS), 
and in ripe fruits, is produced wilhout expofure to the air. — On fuppofltion 
of its ierving for nutriment to the anthers and fUgmas, it may thus acquire 
gifater oxygenation, for the purpofe of producing greater powers of fenfi- 
bility, according to a dodrine lately advanced by a French philofopher, 
who has endeavoured to fl\ew, that the oxygene, ok bafe of vital air, is the 
conftituent principle of our power of fenfibility. 

So caterpillars are fed upon the common juices of vegetables found in 
their leaves, till they acquire the organs of reprodudion, and then they feed 
en honey; all, I believe, except the filk-worm, which, in this country, takes 
no nourifliment after it becomes a butterfly. Thus alfo' the maggot of the 
bee, according tOt the obfervations of Mr. Hunter, is fed with raw vegeta- 
ble matter, called bee4>read, which is. colleded from the anthers of flowers^ 
and laid up in cells for that purpofe, till the maggot becomes a winged 
bee, acquires greater fenfibiHty,«nd is fed with honey. Phil. Tranf. 1792. 
See Zoonomia, Sed. XIII. on vegetable animation. 

From this provifion of honey for the male and female parts of flowers, 
and from the provifion of fugar, ftarch, oil, and mucilage, in the fruits, 
feed-cotyledons, roots, and buds of plants, laid up for the nutriment of the 
expanding foetus, not only a very numerous clafs of infeds, but a great 
part of the larger animals procure their food, and thus enjoy life and plea- 
fure without producing paia to others ; for thefe feeds or eggs, with the 
nutriment laid up in them, are not yet endued with fenfitive life. 

The fecretions from various vegetable glands, hardened in the air, pro- 
duce gums, refins, and various kinds of faccharlne, faponaceous, and wax- 
like fubftances, as the gum of cherry or plumb trees, gum tragacanth 
from^ the aflragulus tragacantha, camphor from the laurus camphora, elemi 
from amyris elemifera, aneme from hymcnoea courbaril, turpentine from pif- 
tacia terebinthus, balfam of Mecca from the buds of amyris opobalfamum, 
branches of which are placed in the temples of the Eaft, on' account of their 
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iVa^ance; the wood it called xylobaUamum, and the A-uitcarpobalfamuni) 
iiloe from a plant of the fame name, myrrh from a plant not yet defcribed) 
the remarkably elaftic refin is brought into Europe principally in the form 
of flaiks, which look like black leather, and are wonderfully elaftic, and not 
penetrable by water ; redified ether diflblyes it ; its inflexibility is increafed 
by warmth, and dcftroyed by cold; the tree which yields this juice is the 
jatropha elaftica \ it grows in Ousuana and the neighbouring tra As of Ame-* 
rica$ its juice is faid to refemblc wax, in becoming foft by heat, but that it 
Acquires no elafUcity till that property is conununicated to it by a, fecret art, 
after which it is poured into moulds, and well dried, and can no longer 
be rendered fluid by heat.-— Mr. de la Borde, phyfician at Cayenne, has 
given this account. Manna is obtained at Naples from the fraxinus omusi 
or manna-afli ; it partly iflues fpontaneoufly, which is preferred, and partly 
exfudes from wounds made purpofely in the month of Auguft ; many other 
plants yield manna more fparingly. Sugar is properly made from the £u}- 
charum officinale, or fugar-cane, but is found in the roots of beet and many 
other plants ; American wax is obtained from the myrica cerifera, candle- 
berry myrtle ; the berries are boiled in water, and a green wax feparates; 
with luke*warm water, the wax is yellow: the feeds of croton febifcrum are 
lodged in tallow : there are many other vegetable exfudations ufed in the 
various arts of dyeing, varnifliing, tanning, lacquering, and which fupply 
the fiiop of the druggift with medicines and with poifons. 

There is another analogy, which would feem to aflbciate plants with ani- 
mals, and which* perhaps, belongs to this note on Giandulation ; I mean 
the iimilarity of their digeftive powers. In the roots t)f growing vegeta- 
bles, as in the procels of making malt, the farinaceous part of the feed 
is converted into fugar by the vegetable power of digeflion, in the 
fame manner as the farinaceous matter of feeds is converted into fweet 
chyle by the animal digeftion. The fap^juice which rifes in the vernal 
months from the roots of trees, through the alburnum, or fap-wood, owes 
its fweetncfs, I fuppofe, to a iunilar digeftive power of the abforbent fyf- 
tem of the young buds. This exift^ in many vegetables in great abundance, 
as in vines, fycamore, birch, and moft abundantly in the palm-tree (Ifert*s 
Voyage to Guinea), and feems to be a fimilar fluid in all plants, as chyle is 
jimilar in all animals. 

Hence, as the digefted food of vegetables confifts principally of fugar, and 
from that is produced again their mucilage, ftarch, and oil, and fince ani- 
mals are fuftained by thefe vegetable produAions, it would feem, that the 
fugar-»making procefs carried on in vegetable veflels was the great fource of 
life to all organized beings. And that, if our improved chemiftry (hould 
ever difcover the art of making fugar from foflile or aerial matter, without 
the afiiHance of vegetation, food for animals would then become as plentiful 
as water, and mankind might live upon the earth as thick as blades of grafs, 
with no reftraint to their numbers but the want of local room. 

It would feem, that roots fixed in the earth, and leaves, innumerable, 
waving in the air, were neceflary for the decompofition of water, and the 
convcrfion of it into faccharine matter, which would have been not only 
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cumberous, but totally incompatible with the Ipcpmo^ion of anjtnal bodies. 
For how could a man or quadruped have carried on his head or backa foreft 
of leaves, or have had long branching ladeal or abforbent vefTels terminat- 
ing in the earth? Animals, therefore, fubiift on vegetables; that is, they 
take the matter fo far prepared, and have organs to prepare it further for 
the purpofes of higher animation, and greater fenlibility. In the fame man* 
ner the apparatus of green leaves and long roots were found inconvenient 
for the more fusimated and fenlitive parts of vegetable flowers ; I mean the 
anthers and ftigmas, which are, therefore, feparate beings, endued with the 
paffion and power of reprodudion, with lungs of their own, and fed with 
honey, a food ready prepared by the long roots and green leaves of the plant, 
and prefented to their abforbent mouths. 

From this outline, a philofopher may catch a glimpfe of the general eco* 
nomy of nature ; and, like the mariner caft upon an unknown ihore, who 
rejoiced when he faw the print of a human foot uppn the fand, he may cry 
out with rajptufc, '* a Qod dwcll9 hhre.*' 
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VISIT OF HOPE 

TO 

SYDNEY CO FE, 

NEAR. 

BOTANY-BAY. 

Xe/crrtd to U Canto II. I. 3 1 7. 



WHERE Sydney Coyc her lucid bofom fnrells. 
And with wide arms the indignant ftoim repels; 
High on a rock, amid the troubled air, 
Hope ftood fublimev and wav'd her golden hair; 
Calm*d with her rofy fmile the toiling deep. 
And with fweet accents charm*d the winds to fleep; 
To each wild plain ihe ftretch*d her fnowy hand. 
High-waving wood, and fea-cncircled ftrand. 
• •* Hear me,** flic cried, ** ye rifing realms! record 
** Time's opening fcehes, and Truth's prophetic word. — 
•* There fliall broad ftrects their ftatcly walls extend, 
" The circus widen, and the crefcent bend; 
** There^ ray*d from cities o*er the cultured land, 
*< Shall bright canals, and folid roads expand. — ' 
" There the proud arch, coloifus-like, beftride 
" Yon glittering ftreams, and bound the chafing tide; 
'* £mbellifli*d villas crown the landfcape-fcene, 
*' Farms wave with gold, and orchards hlulh between. — 
'* There fiiall tall fpires, and dome-capt towers afcend, 
" And piers and quays their maiTy ftru^ures blend; 
" While with each breeze approaching velTels glide, 
** And northern treafures dance on every tide!" 
Then ceas'd the nymph — tumultuous echoes roar. 
And Joy's loud voice was heard from fliore to dore — 
Her graceful fteps, defcending, prefs'd the plain. 
And Peace, and Art, and X^abour, join'd her train. 

Mr. Wedgwood, having been favoured by Sir Jofeph Banks with a fpc- 
cimen of clay from Sydney Cove, has made a few medallions of it, repre- 
fenting Hope encouraging Art and Labour, under the influence of Peace, 
to purfue the employments necefl*ary for rendering an infant colony fecure 
and happy. The above verfes were written by the author of the Botanic 
Garden) to accompany thefe medallions. 
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Note I, — Meteors. . 

X HERE are four ftrata of the atmofphere, and four kinds of meteors. 
I. Liglkning is eledtric, exiib in viiible clouds, its fhort courfe, and red 
lig^t. 2. Shooting ftars ezift in vifible vapour, without found, white 
lig^t, have no luminous trains. 3. Twilight; fire-balls move thirty mile* 
in a fecond, and are about fixty miles high; have luminous trains, occaiioned 
by an ele^ric fpark paifing between the aerial and inflanunable ibrata of 
the atmofphere, and mixing them and fetting them on fire in its paiTage; 
attra<5led by volcanic eruptions; one thoufand miles through fuch a medium > 
refiAs lels than the tenth of an inch of glafs. 4. Northern lights not at« 
traded to a point, but difiufed; their colours; paflage of ele^ric fire in va- 
cuo dubious ; Dr. Franklin's theory of northern lights countenaced in part 
by the fuppofition of a fuperior atmofphere of inflammable air; antiquity of 
their appearance ; defcribed in Maccabees. 

Note II. — ^Pribiart Colours. 
The rainbow was in part underftood before Sir Ifaac Newton; the feven 
colours were difcovered by him; Mr. Galton*s experiments on colours t 
manganefe and lead produce colourlefs glafs. 

Note III. — Coloured Clouds. 
The rays refratfted by the convexity of the atmofphere; the particles of 
air and of water are blue; ihadow by means of a candle in the day; halo 
round the moon in a fog; bright fpot in the cornea of the eye; light from 
cat*s eyes in the dark, from a horfe*s eyes in a cavern, coloured by the 
choroid coat within the eye. 

Note IV. — Comets. 
Tails of comets from rarified vapour, like northern lights, from elec- 
tticity; twenty millions of miles long; expeded comet; 72 comets already 
defcribed. 
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Note V. — Sun's Rats. 
Dispute about phlogifton; the fun the fountain from whence all phlo- 
gifton is derived ; its rays not luminous till they arrive at our atmofpherc ; 
light owing to their combudion with air, whence an unknown acid ; the fun 
is on fire only on its furface; the dark fpots on it ate excavations through 
its luminous cruft. 

Note VI. — Central Fires. 
SuN*s heat much lefs than that from the fire at the earth's centre ; fun^s 
heat penetrates but a few feet in fummer ; fome mines are warm ; warm 
fpringrs owing to fubterraneous fire ; fituations of voiconos on high moun- 
tains; original nucleus of the earth; deep vallies of the ocean; diftant per- 
ception of earthquakes; g^eat attradion of mountains; variation of the com- 
pafs; countenance the exigence of a cavity or fluid lava within the earth. 

Note VII. — ^Elementary Heat. 
Combined and fenfible heat; chemical combinations attraA heat, folo- 
tions reje<% heat; ice cools boiling water fix times as much as cold water 
cools it; cold produced by evaporation; heat by devaporation; capacities of 
bodies in refpe^ to heat : I. Exigence of the matter of heat Ihewn from 
the mechanical condenfation and rarefadion of air, from the fleam produc- 
ed in exhaufl:ing a receiver, fhow from rarified air, cold from difcharging 
an air-gun, heat from vibration or fridion; a. Matter of heat analogous to 
the electric fluid in many circumflances, explains many chemical phenomena. 

Note VIII. — ^Memnon*s Lyre* 
Mechanical impulfe of light dubious; aglafs tube laid horizontally 
before a fire revolves; pulfe-glafs fufpended on a centre; black leather con- 
tracts in the fimfhine ; Memnon*s ftatue broken by Cambyfes. 

Note IX. — Luminous Insects. 
Eighteen fpecies of glow-worm, their light owing to their refpiration 
in tranfparent lungs; Acudia of Surinam gives light enough to read and 
draw by; ufe of its light to the infed; luminous fea-infeds adhere to the 
ikin of thofe wjio bathe in the ports of Languedoc; the light may arif<; 
from putrefcent flime. 

Note X. — Phosphorus. 
Discovered by Kimkel, Brandt, and Boyle; produced in refpiration, 
and by luminous infedls, decayed wood, and calcined (hells; bleaching a 
flow combuftion in which the water is decompofed; rancidity of animal fat 
owing to the decompofition of water on its furface; aerated marine acid 
docs not whiten or bleach the hand. 

Note XI. — Steam-Engine. 
Hero of Alexandria firft applied fleam to machinery, next a French wri- 
ter in X630, the Marquis of Worccftcrin 1655, Capt. Savery in 1689, 
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Kewcomen and Cawley added the pifton; the improvements of Watt and 
Boulton; power of one of their large engines equal to two hundred horfet* 

NoTB XII. — Frost. 
Expansion of water in freezing; injury done by vernal frofts; fiih^ cggi# 
feeds, refift congelation; animals do not refift the increafe of heat; frofts do 
not meliorate the ground, nor are, in general, falubrious; damp air produces 
cold on the ikin by evaporation; fnow lefs pernicious to agriculture than 
heavy rains for two reafons. 

Note XIII. — Electricity. 
I. Points preferable to knobs for defence of buildings; why points emit 
the ele(^ic fluid; difiEiifion of oil on water ; mountains are points on the 
earth's globe; do they produce afcending currents of air? %• Fairyrings ex- 
plained ; advantage of paring and burning ground. 

Note XIV. — Buns and BdLBS. 
A tire is a fwarin of individual plants ; vegetables are either oviparous 
or viviparous ; are all annual produdions like many kinds of infers ; hy- 
bemacula; a new bark annually produced over the old one, in trees and in 
fome herbacepus plants, whence their roots feem* end-bitten; all bulbous 
roots perifh annually; experiment on a tulip-root; both the leaf-bulbs and 
flower-bulbs are annually renewed. 

Note XV. — Solar Volcanos. 
The fpots in the fun are cavities, fome of them four thoufand miles 
deep, and many times as broad; Internal parts of the fun are not in a fiate 
of combuftion; volcanos vilible ill the fun; all the planets together are lefs 
than one fix hundred and fiftieth part of the fun; planets were eje<5ted from 
the fun by volcanos; many reafons fiiewing the probability of this hypo- 
thefis; Mr. Buflbn's hypothefis, that planets were flrucko£F from the fun 
by comets; why nd new planets are ejeAed from the fun ; fome comets, 
and the georgium fidus, may be of later date; fun*s matter decreafed; Mr. 
Ludlam*s opinion, that it is poflible the moon might be projedfced from 
the earth* 

Note XVT.— Calcareous Earth. 
High mountains and deep mines replete with (hells; the earth*s nucleus 
covered with lime-ftone ; animals convert water into lime-ftone ; all the cal- 
careous earth in the world formed in animal and vegetable bodies; folid 
parts of the earth increafe; the water decreafes; tops of calcareous moun- 
tains diflblved; whence fpar, marble, chalk, ftala<^ites; whence alabafler^ 
fluor, flint, granulated lime-flone, from folution of their angles, and by at- 
trition ; tupha depofited on mofs; lime-ftones from fiiells with animals in 
them; liver-ftone from freih- water mufcles; calcareous earth from land- 
animals and vegetables, as marl; beds of marble foftened by fixe; whence 
Bath-ftone contains lime as well as lime-flone. 

Part I. 2K 
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Note XVII. — Morasses. 
TirE produdion of tnorafles from fallen woods; account by the Earl Crow 
martie of a new morafs; raoraffes lofe their falts by folution in water ; then 
their iron ; their vegetable acid is converted into marine, nitrous, and vi- 
triolic acid; whence gypfum, alum, fulphur; into fluor-iicid, whence fiuor; 
into filiceous acid, whence flint, the fand of the fea, and other ftrata of 
filiceous iand and marl ; fome morafles ferment like- new hay, and, fublim- 
ing their phlogjftic put, form coal-beds above and clay below, which ve 
alfo produced by elutriadon ; (hell-fiih in fome morafies, hence ihells fome- 
times found on coals, and over iron-ftone. 

Note XVIII.—Iron. 
Calciform ores ; combuiUon of iroB in vital air; fteel from deprivation 
of vital air ; welding ; hardneis ; brittlenefs like Rupert's drop?; fpedfit 
levity; hardnefs and brittlenefs compared; fteel tempered by its- colours; 
modern production of iron, manganefe, calamy; *fcptaria of iron-ftoue 
ejeded from volcanos ; red-hot cannon-balls. 

Note XIX.— -pLiNt. 
t. SHUe^vi rocks from morafles ; their cementF. a. SiKceotts ireei ; codoured 
by iron or manganefe; Peak-diamonds ; Briftol-ftones; flint in form of cal- 
careous fpar; has been fluid without much heat; obtained from powdered 
quartz and fluor-acid by Bergman and by Achard. 3. Agates and onyxes 
found in fand-rocks; of vegetable origin; have been in complete fufion; 
their concentric coloured circles not from fuperindudion, but from congela- 
tion ; experiment of freezing a folution of the blue-vitriol; iron and manganefe 
repelled in fpheres, as t^ nodule of flint cooled ; circular ft^ins of marl in 
falt-mincs; feme flint nodules refemble knotffof wood or roots. 4. Sand of 
the fea; its acid fforti morafles; its bafc from fliells. Chert or petrojtlcx flfa- 
tified in cooling; their colour and their acid from fea-^nimals; Labradore- 
ftone from mother-pearl. 6. Flints in cbalk-heds ; their fdrm, colottf, afld 
acid, from the flefliof fea-animals; fome are hollow, and lined With cryftals; 
contain iron ; not produced by injedion from without ; coralloids converted 
to flint; French mill-ftones; flints fometimes found in folid ftrata. 7. An- 
gles of fand dxSiSo^t^ by attrition and folution in fteam; filiceous bteccia ce- 
mented by folution in red-hot water. 8. Bafaltes and granites are ancient 
lavas; bafaltes raifed by its congelation, not by fubterraneous fire. 

Note XX.— ^Clay. 
Fire and water two great agents; ftratification fiiom precl][>ieation; many 
ilratified materials not folublc in water, i. Stratification (>f lava froni fuc- 
ceffive accumulation. 1. Stratification!* of lime-ftibne from the different pe- 
riods of time in which the fliells were depofited. 3. Stratifications of coal, 
.and clay, and fand-ftone, and iron-ores, not from currents of water, but 
from the produdion of morafs-beds, at different periods of time; morais- 
beds become ignited; their bitumen and fulphur is fublimed, the clay, lime, 
and iron, remain; whence faitd, marl) coal, white clay in valleys, and gravel* 
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beds, and fome ochres, and fome calc^eous depofitions, owing to alluvia- 
tion; clay from decompofed granite; from the .lava of Vefuvius; from vi- 
u eous lava$. 

Note XXI» — ^Enamel^. 
RosE-ceLouR and purple from gold; precipitates of gold by alkaline 
lah prefer able to thofe by tin; aurum falminans long ground; tender co- 
lours from gold or iron not diifolved, but fufpended in the glafs; cobalts ; 
•calces of cobalt and copper require a ftroqg fire ; iCa-o-lin and Pe-tun-tfe 
the fame as our own viaterials. 

Note XXII j — ^Po«ti,and Vase, 
Its figures do not allude to private hiftory ; they repreient a pait of the 
Ekufinian myfteries ; marriage of Cupid and Pfyche ; proceflion of torches; 
the figures in one compartment reprefent Mortal Life in the adl of ex- 
piring) and Humankind attending to her with concern ; Adam and Eve 
hieroglyphic figures; Abel and Cain other hieroglyphic figures: on the 
other comparttnent is reprefented Immortal Life; the Manes, or Ohoft, 
deicending into Elyfinm, is kd on by Divine Love, and received by Immor? 
TAL Life, and conduced to Pluto; Trees of Life and Knowledge are em? 
blematical: the figure at the bottom is of Atis, the firft great Hierophant, 
or teacher of myfteries. 

Note XXIII.— CoaL. 
1. A F0T7NTAIN of foffile tar in Shropfiiirte^ hasTiecn liiflilled from the 
coal-beds beneath, and condenfed in the cavities of a fand-rock; the coal 
beneath is deprived of its bitumen in part ; bitumen fublimed at Matlock, 
into cavities lined with fpar. 2. 'Coal has been expofed to heat; woody fi- 
bres and vegetable feeds in coal at Bovey and Poiefworth ; upper part of 
coal-beds more bituminous at Beaudefert; thin (Iratum of afphaltum near 
Caulk; upper part of coal«-bed worfe at Alfreton ; upper ftratum of no va- 
lue at Widdrington; alum at Weft-Hallum; at Bililon. 3. Coal at Coal- 
brook-Dale has been immerfed in the fea, ihewn by fea-fliells; marks of vio- 
lence in the colliery at Mendip and at Ticknal; lead-ore and fpar in coal- 
beds; gravel over coal near Lichfield; coal produced from moraifes, fhewit 
by fern-leaves, apd bog-fhells, and mufcle-ihells; by fome parts of coal be- 
ing ftill woody ; from Loch Ncagh, and Bovey, and the Temple of the De- 
vil; fixed alkali; oil. 

Note XXlV.— GranitEw 
Granite the loweft ftratum of the earth yet known; porphyry, trap, 
moor-fbone, whin-ftone, date, bafaltes, all volcanic" produdtions diflbhred in 
red-hot water; volcanos in granite ftrata; differ from the heat of moraifes 
from fermentation; the nucleus of the earth ejeAed Yrom the fun; was the 
fun originally a planet? fuppofed fedion of the globe. 
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Note XXV.— »Evaporatio¥. 

I. X. Solution of water in air; in the matter of heat; pulfe-glafs. t. 
Heat is the principal caufc of evaporation ; thermometer cooled by evapo- 
ration of ether; heat given from fteam to the worm-tub; watrmth accom- 
panying rain. 3. Steam condenfed on the edu^ion of heat; moifture on 
cold walls; fonth-weft and north-eaft winds. 4. Solution of fait and of blue 
vitriol in the matter of heat. II. Other vapours may precipitate fteam, and 
form rain. I. Cold the principal caufe of devaporation ; hence the fteam dif- 
folved in heat is precipitated, but that diffolved in air remains even in frofis; 
fouth-weft wind. 2. North-eaft winds mixing with Ibuth-weft winds produce 
rain; becaufe the cold particles of air of the north-eaft acquire fome of the 
matter of heat from the fouth-weft winds. 3. Devaporation from men 
chanical expanfion of air, as in the receiver of an air-pump ; fummer clouds 
appear and vaniih ; when the barometer links without change of wind, the 
weather becomes colder. 4. Solution of water in eledric fluid dubious. 
5. Barometer finks from the leffened gravity of the air, and from the rain 
having lefs preffure as it falls; a mixture of a folution of water in calo- 
rique, with an aerial folution of water, is lighter than dry air; breath of ani- 
mals in cold weather, why condenfed into vifible vapour, and diffolved 
sgaim 

Note XXVI.— Springs. 

Lowest ftrata of the earth appear 'on the hig^eft hills; fprtngs from 
dews Aiding between them; mountains are colder than plains; I. From 
their being infulated in the air; a. From their enlarged furface; 3. From 
the rarity of the air it becomes a better condn^or of heat; 4. By the air 
on mountains being mechanically rarefied as it afccnds; 5. Gravitation 
of the matter of heat; 6. The dafhing of clouds againft hills; of fogs 
againft trees; fprings ftronger in hot days with cold nights; ftreams from 
fubterranean caverns; from beneath the'fhow on the Alps. 

Note XXVII. — Shell-Fish. 

The armour of the Echinus moveable; holds itfclf in ftorms to ftones, 
by laooor 2000 ftrings: Nautilus rows and fails; renders its fliell buoyant: 
Pinna and cancer ; ByfTus of the ancients was the beard of the Pinna ; as fine 
as the filk is fpun by the filk-worm ; gloves made of it ; the beard of muf- 
cles produces ficknefs; Indian-weed; tendons of rats* tails. 

Note XXVIII. — Sturgeon. 

Sturgeon's mouth like a purfc; without teeth; tendrils Kke worms 
hang before his lips, which entice fmall fifli and fea-infeds, miftaking them 
for worms; his flcin ufed for covering carriages; ifinglafs made from it; ca- 
viare from the fpawn. 
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Note XXIX.— Oil on Water. 

Oil and water do not touch; a fecond drop of oil will ^ot difiiife itfelf 
on the preceding one; hence it ftills the waves; divers for pearl carry oil 
in their mouths ; oil on water produces prifmatic colours; oiled cork circus 
isites pn water; a phial of oil and water made to ofcillate. 

' Note XXX. — Ship-Worm^ 

The Teredo has calcareous jaws; a new enemy; they periih when they 
meet together in their ligneous canals; United Provinces alarmed for the 
piles of tlie banks of Zealand; were defb-oyed by a fevere winter. 

Note XXXI. — Maelstrom. 

w 

A WBiR|;pooL on the coaft of Norway, pafles through a fubterraneont 
cavity; lefs violent when the tide is up; eddies become hollow in the mid- 
dle; heavy bodies are thrown out by eddies; light ones retained; oil fui^ 
water whirled in a phial; hurricanes explained. 

Note XXXII. — Glaciers. 

Snow in conta^ with the earth is in a ftate of thaw; ice-houfes; ri« 
vers froni beneath the inow; rime, in fpring, yanijQies by its contadl with 
the earth ; and fnow by its evaporation and contad with the earth ; mofs 
vegetates beneath the (now; and Alpine plants periih at Upial for want 
•f fnow. 

Note XXXIII.— -Winds. 

Air is perpetually fubje(5k to increafe and to diminution ; Oxygene is per- 
petually produced from vegetables in the funfhine, and from clouds in the 
light, and from water; Azote is perpetually produced from animal and ve- 
getable putrefadlion, or combuftion; from fprings of water; volatile alkali; 
fixed alkali; fea-water; they are both perpetually diminifhed by their con- 
tain with the foil, producing nitre; Oxygene is diminifhed in the produc- 
tion of all acids ; Azote by the growth of animal bodies; charcoal inhum- 
ing confumes double its weight of pure air; every barrel of red-lead ab- 
fotbs 2000 cubic feet of vital air; air obtained from variety of fubftances 
by Dr. Prieftley ; Officina aeris in the polar circle, and at the line. Souths 
tveft tvinds; their wefterly diredion from the lefs velocity of the earth's fur- 
face ; the contrary in refpeft to north-eafl winds; South-weft winds confift 
of regions of air from the fouth; and north-eaft winds of regions of air 
from the north; when the fouth- weft prevails for weeks, and the barometer 
(Inks to 28, what becomes of above one fifteenth part of the atmofphere? I. 
It is not carried back by fuper;or currents; 2. Not from its lofs of moifture; 
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3. Not carried over the pole ; 4. Not owing to atmofpheric tides or moun- 
tains; 5. It b abforbed at the polar circle; hence foath-weft winds and rain; 
fouth-weft fometimes cold. Nortb^eafi tvinds confift of air from the north; 
cold by the evaporation of ice; are dry winds ; I. Not fupplied by fuperior 
currents; a. The whole atmofphere increafed in quantity by air fct at liberty 
lirom its combinations in the polar circles. Soutb^aft windt conlift of north 
winds driven back. NTtb'tvefi tvinds confiil of fouth-weft winds driven 
back; north«weft winds of America bring froft; owing to a vertical fpirai 
eddy of air between the eaflem coaft and the Apalachian mountains; hence 
the gjreater cold of North- America. Tradetvindt ; air over the line always 
hotter than at the tropics; trade-winds gain their eafterly diredion from 
the greater velocity of the earth's furface at the line; not fupplied by fu- 
perior currents; fupplied by decompofed water in the fun*8 great light; r. 
Becaufe there are no conftant rains in the trad of the trade-winds; 1. fie- 
caufe there is no condenfible vapour above three or four miles high at the line. 
JAonfwms and Tornadoes i fome places at the tropic become warmer whm the 
fun is vertical than at the line; hence the air afcends, fupplied on one fide 
by the Dorth-eaft winds, and on the other by the fouth-weft; whence an 
afcending eddy or tornado, raifing water from the fea, or land from the defen, 
and inceflant rains; air diminiihed to the northward produces fouth-weft 
winds; tornadoes from heavier air above finking through lighter air below, 
which rifes through a perforation; hence trees are thrown down in a narrow 
line of twenty or forty yards broad, the fea rifes like a cone, with great rain 
and lightning. Land and fea bi^ezes ; fea Icfs heated than land; tropical 
iilands more heated in the day than the fea, and ar^ cooled moro in the 
night. Conclfifion ; irregular winds from other caufes ; only two original 
winds, north and fouth ; different founds, of nortlvreaft and ibuth-weft winds; 
a Bear or Dragon in the ardic circle that fwallows at times, and difem- 
bogues again, above one fifteenth part of the atmofphere; wind-inftnunents; 
recapitulation. 

Note XXXIV. — VKOitTABLE Perspiration. 

Pure air from Dr. Pricftley*^ vegetable matter, and from vegetable 
leaves, owing to decompofition of water; the hydrogene retained by the 
vegetables; plants in the ihade arc tanned gt ecu by the fun*s light; animal 
ikins are tanned yellow by the retention of hydrogene ; much pure air from 
dew on a funny morning; bleaching, why fooner performed on cotton than 
liiien; bees wax bleached; metals calcined by decompofition of water; oil 
bleached in the light becomes yellow again in the dark; nitrous acid co- 
loured by being expofed to the fun; vegetables perfpire more than animals, 
hence in the funfliine they purify air more by their perfpiration than they 
injure it by their refpiration ; they grow fafteft in their fleep. 
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Note XXXV. — VBGfeTAiLi I^lacentation. 

Buds the viviparous ofispring of vegetables; placentation in bulbs and 
ibcds; placentation of buds in the roots, hence the riftng of fap in the fpring» 
as in vines, birch, which ceaies as foon as the leaves expand ; produ(5fcion of 
the leaf of Horfe-chefnut, and of its new bud; oil of vitriol on the bud of 
Mimofa killed the leaf alfo ; placentation Ihewn from the fweetnefs of the 
fap; no uhibilical artery in vegetables. 

Note XXXVl. — Vegetable Circulation*. 

BuDsiet in the ground v^'iH grow if prevented from bleeding to death hf 
• cement; vegec^les require no mufcles of locomotion, no ftomach or bov^- 
els, no general %ft9m of v^ins; they have, I. Three fyftems of abforbent 
veflek; z, Two^. pulmonary fyftems; 3. Arterial fyftems; 4. Glands; j; 
Organs of reprodudion ; 6. mufcles. 1. Abforbent fyftem evinced by experi- 
ments by coloured abforptions in fig-tree and picris; called air-velTels erro- 
neouily ; fpiral ftrudure of af^forbent velfels ; retrograde motion of them 
like the throats oi Hov/s. li.' J^monary arteries in the leaves ; and pul- 
monary veins; no general fyftem of veins ihewn by experiment; no heart; 
the arteries a,A like the vena portarum of the liver; pulmonary fyftem in 
^e petals of flowers; circulation owing to living irritability; vegetable ab« 
forptioi^ more powerful than animal, as in vines; not by capillary attra^ion. 

Note XXXVH. — ^Vegetable Respiration. 

I. Leaves not pcrfpiratory organs, nor excretory ones; lungs of animals. 

I. Great furfaces of leaves. 2. Vegetable blood changes colour in the 
leaves; experiment with fpurge; with picris* 3. Upper furface of the leaf 
only a(5ls as a refpiratory organ. 4. Upper furface repels moifture ; leavem 
laid on water. 5. Leaves killed by oil like iufedls; mufcles at the foot-ftalks 
of leaves. 6. Ufe of light to vegetable leaves ; experiments of Prieftley, 
Ingenhouz, and Scheele. 7. Vegetable circulation fimilar to that of fifli. 

II. Another pulmonary fyftem belongs to flowers; colours of flowers, i. 
Vafcular ftrudure of the corol. a. Glands producing honey, wax, &c. 
petifli with the corol. 3. Many flowers have no green leaves attending 
them, as Cdlchicum. 4. Corols not for the defence of the ftamens. 5. Co- 
rol of Helleborus Niger changes to a calyx. 6. Green leaves not necefl*ary 
to the fruit-bud ; green leaves of Colchicum belong to the new bulb, not to 
the flower. 7. Flower-bud after the corol falls is Amply an uterus; mature 
flowers not injured by taklqg o£f the green leaves. 8. Inofculation of vege- 
table veflels. 

Note XXXVIII. — ^V^getaile Impregnation. 

Seeds in broom difcovjcred twenty days before the flower opens; pro- 
grefs of the feeds after impregnation ; feeds exift before fecundation ; analo- 
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gy between feeds and eggs; progrdb of die egg within the hen; fpawn of 
frogs and fiihes ; male Salamander; marine plants projeA a liquor, not a 
powder; feminal fluid diluted with water, if a ftimulns only? Male and fe- 
male influence neceflary in animals, infers, and vegetables, both in produc- 
tion of feeds and buds; does the embryon feed produce the furrounding 
fruity like infeds in gall-nuts i 

NOTI XXXIX.-~VlG£TABLK GlANDULATXON. 

Vegetable glands cannot be injeded with coloured fluids; eflential 
oil; wax; honey; nedary, its complicate apparatus; expofes the honey to 
the air like the lachrymal gland ;- honey is nutritious; the male and female 
parts of flowers copulate and die like moths and butterflies, and are fed like 
them with honey; anthers fuppoftd to become inleds; depredation of the 
honey and wax injurious to plants; honey-dew; honey oxygenated by expo- 
fure to air ; neceflary for the produdion of fenfibility ; the proviiion for the 
embryon plant of honey, fugar, flarch, &c. fupplies food to numerous claf- 
ies of animals; various vegetable fecretions, as gum tragacanth, camphor^ 
demi, anime, turpentine, baliiun of Mecca, aloe, myrrh, elaftic refin, manna^ 
fngar, wax, tallow, and many other concrete juices; vegetable digeftion; 
chemical produdion of fugar would multiply mankind; economy of nature. 
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PREFACE. 



JLiINN^US has divided the vegetable world into 24 Claf- 
fes; thefe CialTes into about 120 Orders; thefe Orders con- 
tain about 2000 Families, or Genera; and thefe Families 
about 20,000 Species ; beiides the innumerable Varieties, 
which the accidents of climate or cultivation have added to 
thefe Species. 

The Clafles are diflinguiflied from each other in this ipge- 
nious fyftem, by the number, fituation, adhcfion, or recipro- 
cal proportion of the males in each flower. The Orders, in 
many of thefe Clafles, are diftinguiflied by the number, or 
other circumftances of the females. The Families, or Ge- 
nera, are charadlerized by the analogy of all the parts of the 
flower or fruftification. The Species are diflinguiflied by 
the foliage of the plant ; and the Varieties by any accidental 
circumflance of colour, tafte, or odour; the feeds of thefe 
do not always produce plants fimilar to the parent ; as in our 
numerous fruit-trees and garden flowers ; which are propagat- 
ed by grafts or layers. 

The firft eleven Clafles include the plants, in whofe flow- 
ers both the fexes refide ; and in which the Males or Stamens 
are neither united, nor unequal in height when at maturity ; 
and ar€, therefore, diflinguiflied from each other fimply by the 
number of males in each flower, as is feen in the annexed 
Plate, copied from the DidJionaire Botaniqueof M. Bul- 
LiARD, in which the numbers of each diviflon refer to the 
Botanic Clafles*. 

CLASS I. One Male, Monandria ; includes the plants 
which poflefs but One Stamen in each flower. 
II. Two Mal£S| Diandric^ Two Stamens. 
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III. Three Males, Triandrla, TTirec Stamens. 

IV. Four Males, Tetrandria, Four Stamens. 

V. Five Males, Pctandria, Five Stamens. 

VI. Six Males, Hexandria. Six Stamens. 

Vir. Seven Males, Heptandria. Seven Stamens. 

VIII. Eight Males, O^andria. Eight Stamens. 

IX. Nine Males, Enneandria, Nine Stamens. 

X. Ten Males, Decandria. -Ten Stamens. 

XL Twelve MAL.ESy Dadecandria, Twelve Stamens.. 

The next two Clafles are di(lingui(hed not only by die 
number of equal and difunited males, as in die above elevea 
Clafles, but require an additional circumftance to be attended 
to, viz. whether the males or ftamens be fituated on the ca- 
lyx, or not 

XII. Twenty Males, Icofandria. Twenty Stamens 
inferted on the calyx, or flower-cup; as is well £een in the 
laft Figure of No. xii. in the annexed Plate. 

XIII. Many Males, Polyandria. From 20 to 100 
Stamens, which do not adhere to the calyx ; as is well feea 
in the iirft figure of No. xiii. in the annexed Plate. 

In the next two Clafles, pot only thie number of ftamena 
are to be obfervcd, but the reciprocal proportions in refpedl 
to height. 

XIV. Two Powers, Did/namia, Four Stamens, of 
which two are lower than the other two ; as is feen in the 
two Iirft Figures of No. xiv. 

XV. Four Powers, Tetradynamia. Six Stamens, of 
which four are taller, and the two lower ones oppofite to each 
other ; as is feen in the diird Figure of fhe upper row^ in 

No. 3CV. ' 

The five fubfequent Clafles are diftinguiihed sot by the num- 
ber of the males, or ftamens, but by their union or adhefion^ 
cither by tlicir anthers or filaments, or to the female, or pjftil, 

XVI. O-biE 'R^oTUEKUooji, Monadelpkia. Many Sta- 
mens united by their filaments into one company; as in the 
fecond Figure below of No. xvi. 
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XVII. Two Brotherhoods, Z)/W<?//>A/£3'. Many Sta- 
mens united by their filaments into two companies ; as in thq 
uppermoft Figure, No. xvii. 

XVIII. Many Brotherhoods, Polyadelphia, Many 
Stamens united by their filaments into three or more compa-;- 
nies ; as in No. xviii< 

XIX. Confederate Males, 5y»^^«^<ar. Many Sta- 
mens united by their anthers ; as in the firft and fecond Fi- 
gures, No. xix. 

XX. Feminine Maizes, Gynandria. Many Stamena 
attached to the piftil. 

The next three Claffes confift of plants, whofe flowers con- 
tain but one of the fexes ; or if fome of them contain both 
fexes, there are other flowers accompanying them of but 
one fex. 

XXI. One House, Monircia, Male flowers and fe-# 
male flowers feparate, ' but on the fame plant. 

. XXII. Two Houses, Dicecia. Male flowers and fe- 
male flowers feparate, on diflPerent plants. 

XXIII. VohYC AMYy l^ohgamia. Male and female flow- 
ers on one or more plants, which have, at the fame time, 
flowers of both fexes. 

The lafl Clafs contains the plants whofe flowers are not 
difcemihle. 

XXIV. Clandestine Marriage, Cryptogamia^ 

The Orders of the firft thirteen Clafles are founded on the 
number of Females, or Piftils, and diftinguifhed by the names. 
One Female, Monogynia, Two Females, Digynia^ 
Three Females, Trigynia^ tsfc. as is- fcen in No. i, 
which reprefents a plant of one male, one female ; and in the 
firft Figure of No. xi. which reprefents a flower with twelve 
males, and three females ; (for, where the piftils have no ap- 
parent ftyles, the fummits, or ftigmas, are to be nuq[ibered,) 
and in the firft Figure of No. xii. which reprefents fi flower 
with twenty males, and many females ; and in the laft Figure 
ef die fiune No. which has twenty males, and one female; 
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and in No. xiii. which reprefents a flower with many maks, 
and many females. 

The Clafs of Two Powers, is divided into two natural 
Orders ; into fuch as have their feeds naked at the bottom of 
the calyx, or flower- cup ; and fuch as have their feeds co^ 
vered j as is feeq in No. xiv. Fig. 3 and 5. 

The Clafs of Four Powers, is divided alfo into two 
Orders ; in one of thefe the feeds are inclofed in a fllicule, as 
in Shepherd*! pur/e, No. xv. Fig. 5. In the other they 
are inclofed in a Clique ; as in fVall-Jlower^ Fig. 4. 

In all the other Clafles, excepting the ClajQTes Confederate 
Males and Clandefline Marriage, as the charadler of each 
Clafs is diftinguiflied by the fituations of the males ; the cha- 
racter of the Orders is marked by the numbers of them. In 
the Clafs One Brotherhood, No. xvi. Fig. 3. the Order 
of ten males is reprefented. And in the Clafs Two Bro- 
therhoods, No. xvii. Fig. a. the Order of ten males ia 
reprefented. 

In the Clafs Confederate Males, the Orders arc 
chiefly diftinguiflied by the fertility or barrennefs of the flo- 
rets of the diflc, or ray of the compound flower. 

And in the Clafs of Clandestine Marriage, the 
four Orders are termed Ferns, Mosses, Flags, and Fun- 

GUSSES. 

The Orders are again divided into Genera, or Families, 
which are all natu^'al aflbciations, and are defcribed from die 
general refemblances of the parts of frudification, in refpedk 
to their number, form, fituation, and reciprocal proportion. 
Thefe are the Calyx, or Flower-cup; as feen in No. iv. 
Fig. I. No. X. Fig. I, and 3. No. xiv. Fig. i, 2, 3, 4. Se- 
cond, the Corol, or Bloffom; as feen in No. i. ii. &c. 
Third, the Males, or Stamens; as in No. iv. Fig. i. and 
No. viii. Fig. I. Fourth, the Females or Piftils ; as in No. i. 
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No* XII. Fig. I. No. xiv. Fig. 3. No. xv. Fig. 3. Fifth, 
the Pericarp, or Fruit-veffel ; as in No. xv. Fig. 4, 5. No. 
xvii. Fig. 2. Sixth, the Seeds. 

The illoftrious author of the Sexual Syftem of Botany, in 
his preface to his account of the Natural Orders, ingenioufly 
imagines, that one plant of each Natural Order was created 
in the beginning; and that the intermarriages of thefe pro- 
duced one plant of every Geniis, or Family ; and that the in- 
termarriages of thefe Generic, or Family plants, produced all 
the fpecies : and, laftly, that the intermarriages of the indi- 
viduals of the fpecies produced the Varieties. 

In the following Poem, die name or number of the Clafs 
or Order of each plant is printed in Italics, as " Two bro- 
ther fwains." " One houfe contains them 5" and the word 
^^ fecrety'* cxpreffes the clafs of Clandeftine Marriage. 

The Reader who wKhes to become further acquainted wi|)i 
this delightful field of fcience, is advifed to (ludy the works 
of the Great Mafter, and is apprized that they are exa^y 
and literally tranflated into Englifh, by a Society at Lich- 
field, in four Volumes Odtavo. 

To the SYSTEM OF VEGETABLES is prefixed a co* 
pious explanation of all the Terms ufed in Botany, tranflated 
from a thefis of Dr. Elmsgreen, with the plates and re- 
ferences from the Philofophia Botannica of LiNN-fius. 

To the FAMILIES OF PLANTS is prefixed a Cata- 
loguc of the names of plants, and other Botanic Terms, care- 
fully accented, to (hew their proper pronunciation; a work 
of great labour, and which was much wanted, not only by 
beginners, but by proficients in Botany. 
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Ki^NTLE READER! 

JLiO, here a Camera Obscura is prcfented to thy 
view, in which arc lights and fhades dancing on a 
whited canvas, and magnified into apparent life ! — 
If thou art perfe6Uy at leifure for fuch trivial amufe- 
ment, walking and view the woxKiers of my In- 
chanted Garden. 

Wiiereas P. Ovidius Na^so, a great Necro- 
mancer in the fanious Court of Augustus Caesar, 
did, by art poetic, tranfmute Men, Women, and 
even Gods and Goddeffes, into Trees and Flowers; 
I have undertaken, by fimilar art, to reftore fome of 
them to their original animality, after having re- 
mained prifoners fo long in their relpeftive vegeta- 
ble manfions ; and have here exhibited them before 
thee. Which thou may'ft contemplate as diverfe 
little pictures, fufpendcd over the chimney of a 

Part IL B 



( ^. ) 

Lady's drelBng room, eome£led only by a flight fef- 
toon of ribbons. And which, though thou may'ft 
not be acquainted with the originals, may amufe 
thee by the beauty of their perfons, their gracefiil 
attitudes, or the brilliancy of their drefs. 

FAREWELL- 
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LOVES OF THE PLANTS. 



CANTO I, 

jl) ESCEND, ye hovering Sylphs ! aerial Quires, 

And fweep with little hands your filver lyres; 

With fairy footfteps print your grafly rings, 

Ye Gnomes ! accordant to the tinkling firings : 

While in foft notes I tune to oaten reed 5 

Gay hopes, and amorous forrows of the mead.-^ 

From giant Oaks, that wave their branches dark. 

To the dwarf Mofs that clings upon their bark, 

What Beaux and Beauties crowd the gaudy groves, 

And woo and win their vegetable Loves. 10 

How Snow-drops cold, and blue-eyed Harebels blend 

Their tender tears, as o*er the ftream they bend ; 

The love-fick Violet, apd the Primrofe pale, 

Bow their fweet heads, and whifper to the gale; 

With fecret fighs the Virgin Lily droops, 15 

And jealous Cowflips hang their tawny cups. 

How the young Rofe, in beauty's damafk pride, 

prinks the warm blufhes of his bafhful bride ; 

With honey'd lips enamoured Woodbines meet, 

Clafp with fond arms, and mix their kifles fweet. — 20 



Wegetahle Lovtt, 1. xo. Linnaeus, the celebrated Swedi& naturaliit, has 
demonllrated, that all flowers contain families of males or females,, or both; 
and on their marriages has conilruded his invaluable fyfteia of Botany. 
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Stay thy foft-murmuring waters, gentle Rill ; 
Hufh, whifpering Winds ; ye ruftling Leaves be ftlll ; 
Reft, fllver Butterflies, your quivering wings ; 
Alight, ye Beetles, from your airy rings ; 
Ye painted Moths, your gold-eyed plumage furl, 25 

Bow your wide horns, your fpiral trunks uncurl ; 
Glitter, ye Glow-worms, on your mofly beds ; 
Defcend, ye- Spiders, on your lengthened threads ; 
Slide here, ye horned Snails, with varnifli'd fbells ; 
Ye Bee -nymphs, liften in your waxen cells ! 30. 

BOTANIC MUSE! who, in this latter age, 
Led by your airy hand the Swedifh fage, 
Bade his keen eye your fecret haunts explore 
On dewy dell, high wood, and winding fhore ; 
Say on each leaf how tiny graces dwell ; 35 

How laugh the Pleafures in a blofTom's bell ; 
How infeiS); Loves arife on cobweb wings, 
Aim their light (hafts, and point their little ftings. 

" Firft the tall Canna lifts his curled brow 
Ereft to heaven, and plights his nuptial vow; • 40 

The virtuous pair, in milder regions born, 
Dread the rude blaft of Autumn's icy morn ; 
Round the chill fair he folds his crimfon veft. 
And clafps the timorous beauty to his breaft. 

Thy love Callitriche, two Virgins (hare,. 45 

Smit with thy ftarry eye and radiant hair ;-=— 
On the green margin fits the youth, and laves 
His floating train of treffes in the waves; 

CaHfia. 1. 39. Cane, or Indian Reed. One m^k andonefemak inhabit 
each fldwer. It is brought from between the tropics to our hot-houfes, and 
bears a beautiful crimfon flower; the feeds are ufed as fhot by the Indians, 
and are ftrung for prayer-beads in fome catholic countries. 

Callitric/je. \. 4^. Fine-Hair, Stargrafs. One male and two females inha- 
bit each flower. The upper leaves grow in form of a ftar, whence it is call- 
ed Stellaria Aquatica by Ray and others; its fteftis and leaves float far on the 
water, and are often fo matted together, as to bear a perfon widking on 
them. The male fomctimes lives in a feparate flower. 
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Sees his fair features paint the dreams that pafs, 

And bends for ever o'er the waterjr glafs. 5q 

Two brother fwains, of Collin's gentle name, 
The fame their features, and their forms the fame, 
With rival love for fair Collin i A figh, 
Knit the dark brow, and roll the unfteady eye. 
With fweet concern the pitying beauty mourns, 55 

And fooths with fmiles the jealous pair by turns. 

Sweet blooms Genista in the mvrtle ffaade. 
And ten fond brothers woo the haughty maid. 
Two knights before thy fragrant altar bend. 
Adored Melissa ! and two fquires attend. 60. 

CoUinfonla. I. 51. Two males, one female. I have lately obfenred si 
very iingular circumftance in this flower; the two males ftand widely di-i 
verging from each other, and the female bends herfelf into contaift firft witl^ 
one of them, and after fome time leaves this, and applies herfelf to the othei^ 
It is probable one of the anthers may be mature before the other. See note 
on Gloriofa and Genifta. The females in Nigella, devil in the buih, are 
very tal> compared to the males; and bending over in a circle to them, 
give the flower fome refemblance to a regal crown. The female of the Epi- 
lobium Auguftifolium, rofe bay willow herb, bends down amongft the 
males for feveral days, and becomes upright again when impregnated. 

Genifla. 1. 57. Dyer*s broom. Ten males and one female inhabit this 
flower. The males are generally united at the bottom in two fets, whence Lin- 
naeus has named the clafs " two brotherhoods." In the Genifta, however, 
they are united in but one fet. The flowers of this clafs are called papilio- 
naceous, from their refemblance to a butterfly, as a pea-bloflbm. In the 
Spartium Scoparium, or common broom, I have lately obfenred a curious 
circumftance; the males, or ftamens, are in two fets, one fet riflng a 
quarter of an inch above the other; the upper fet does not arrive at their ma- 
turity fo foon as the lower, and the fligma, or head of the female, is produc-r 
ed amongft the ifpper or immature fet; but as foon as the piftil grows tall 
enough to burft open the keel-leaf, or hood of the flower, it bends itfelf 
round in an inftant, like a French horn, and infer ts its head, or fligma, 
amongft the lower or mature fet of males. The piftil, or female, continues 
to grow in length ; and in a few days the ftigma arrives again amongft the 
upper fet, by the time they become mature. This wonderful contrivance 
is readily feen by opening the keel-leaf of the flowers of broom before they 
burft fpontaneoufly. See note on CoUinfonia, Gloriofa, Draba. 

Mclijfa. 1. 60. Balm. In each flower there are four males and one fe- 
male; two of the males ftand higher than the other two; whence the name 
of the clafs ** two powers." I have obfcrved in the Ballota, and others of 
this clafs, that the two lower ftamens, or males, become mature before the 
two higher. After they have flied their duft, they turn themfelves away 
outwards; and the piftil, or female, continuing to grow a little taller, is ap« 
plied to the upper ftamens. See Gloriofa and Genifta. 
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Meadia's foft chains jive fuppliant beaux confefs. 
And, hand in hand, the laughing belle addrefs ; 
Alike to all, (he bows with wanton air. 
Rolls her dark eye, and waves her golden hair. 

Woo'd with long care, Curcuma, cold and fliy, 6i 
Meets her fond hufband with averted eye : 

All the plants of this cbis, which have naked ieeds, are aranatk. Ths 
Manim, and Nepeta are particularly delightful to cats; no other bmte anin 
mals feem delighted with any odours but thofe of their food or prey. 

Meadia, 1. 6i. Dodecathcon, American Cowilip. Five males and one £e- 
malc. The males, or anthers, touch each other. The uncommon beauty 
of this flower occafioned Linnxus to give it a name iignifying the twelve 
heathen gods; and Dr. Mead to affix his own name to it. The piftil is 
much longer than the ftamens ; hence the flower-ftaUts have theit elegant 
bend, that the ftigma may hang downwards to receive the Cecundating dud 
of the anthers. And the petals are fo beautifully turned back to prevent 
the rain or dew-drops from Aiding down and walhing o£f this duft prema* 
turely; and at the fame time expofmg it to the light and air. As foon at 
the feeds are formed, it ere^ all the flower-ftalks to prevent them firom 
falling out, and thus lofes thp beauty of its figure. Is this a mechanical efn 
itdt, or does it indicate a vegetable ftprgc to preferve its offspring? See note 
on Ilex, and Gloripfa. 

In the Meadia, the Borago, Cyclamen, Solanum, and many others, the 
filaments are very ihort compared with the ftyle. Hence it became ne- 
ceflary, ift. To fumifh the ftamens with long anthers, ad. To lengthen and 
bend the peduncle or flower-ftalk, that the flower might hang downwards. 
3d. To reflet^ the petals. 4th. To ereft thefe peduncles when the germ 
was fecundated. We may reafon upon this by obferving, that all this appa- 
ratus might have been fpared, if the filaments aloQe had grown loog^; and- 
that thence, in thefe flowers, that the filaments are the.moft unchangeable 
parts; and that thence their comparative length, in refpeA to the ftyle,, 
would aflbrd a mofl permanent mark of their generic ch' ra^er. 

Curcuma, 1. 65. Turmeric. One male and one female inhabit this flower; 
but there are befides four imp^rfed males, or filaments, without anthers 
upon them, called by Linnaeus eunuchs. The flax of our country has ten 
filaments, and but five of them are terminated with anthers; the Portugal 
flax has ten perfe«^ males, or ftamens; the Verbena of ourcoimtry has four 
males ; that of Sweden has but two; the genus Albuca, the Bignonia Ca- 
talpa, Gratiola, and hemlock-leaved Geranium, have only half their fila- 
ments crowned with anthers. In like manner the florets, which form the 
rays of the flowers of the order fruflraneons polygamy of the clafs fynge- 
ncfia, or confederate males, as the fun-flower, are fumiflied with a ftyle 
only, and no ftigma, and are thence barren. There is alfo a flylc without 
a ftigma in the iishcle order dioecia g)'nandria; the male flowers of which 
are thence barren. The Opulus is another plant which contains fome un« 
prolific flowers. In like manner fome tribes of iofe<fts have males, females^ 
and neuters among them ; as bees, wafps, ants. 

There is a curious circumftance belonging to the clafs of infe<ft8 which 
have two wings, or diptcra, analogous to riie rudiments of iUtnent above 
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Four beardlefs youths the obdurate beauty move 
With foft attentions of Platonic love. 

With vain defircs the penfive Alcea burns, 
And, like fad Eloisa, loves and mourns. 70 

The freckled Iris owns a fiercer flame. 
And three unjealouS hufbands wed the dame* 
CuPRESsUs dark difdains his dufky bride. 
One dome contains them, but two beds divide. 



(defcribed; viz. two little knobs are found placed, each on a ftalk or {Pedun- 
cle, generally under a little arched fcale; which appear to be rudiments of 
hinder wings; and are called by Linnaeus halteres^ or poifers, a term of his 
introdudion. A. T. Bladh. Amcen. Acad. V. 7. Other animals have 
Inarks of having, in a long procefs of time, undergone changes in fome 
parts of their bodies, which may have been eScSttd. to accommodate them 
to new ways of procuring their food. The exigence of teats on the breads 
bf male animals, and which are generally replete with a thin kind of milk 
at their nativity, is a wonderful inftance of this kind. Perhaps all the pro- 
ductions of nature are in their progrefs to greater perfe(5lion ? an idea coun- 
tenanced by the modern difcoveries and dedudtions concerning the progre(!^ 
five formation of the folid parts of the terraqueous globe, and confonant to 
the dignity of the Creator of all things. 

Alcea* I. 69. Flore pleno. Double hollyhock. The double flowers, fo 
much admired by the florifts, ate termed, by the botanift, vegetable monfters: 
in fome of thefe the petals are multiplied three or four times, but without 
excluding the ftamens; hence they produce fome feeds, as Campanula and 
Stramonium; but in others the petals become fo numerous as totally to ex- 
clude the fiamens, or males, as Caltha, Peonia, and Alcea; thefe produce no 
feeds, and are termed eunuchs. Philof; Botan. No. 150. 

Thefe vegetable monfters are formed in many ways: . I ft. By the mul- 
tiplication of the petals, and the exclufion of the ne^aries, as in larkfpur. 
ad. By the multiplication of the ne&aries, and excluiion of the petals, as 
in columbine. 3d. In fome flowers growing in cymes, the wheel-ihape 
flowers in the margin are multiplied to the excluiion of the bell-fliape flowers 
in the centre, as in geldcr-rofe. 4th. By the elongation of the florets in 
the centre. Inftances of both thefe are found in daify and feverfew : foe 
other kinds of vegetable monfters, fee Plantago. 

Hie perianth is not changed is double flowers; hence the genus, or fa- 
mily, noay be often difcovered by the calyx, as in Hepatica, Ranunculus, 
Alcea. In thofe flowers which have many petals, the loweft feries of the 
petals remains unchanged in refpe<5t to number ; hence the natural number 
of the petals is eafily difcovered, as in poppies, rofes, and Nigella, or devil 
in a buih. Phil. Bot. p. 128. 

Iris, 1. 71. Flower de Luce. Three males, one female. Some of the 
fpecies have a beautifully freckled flower; the large iligma, or head of the 
female, covers the three males, coimterfeiting a petal with its divifions. 

Cupreffits. 1. 73. Cyprefs. One houfe. The males live in feparate flow- 
ers, but on the fame plant. The malei of fome of thefe plants, which are 
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The proud Osyris flies his angry fair, 75 

Two houfes hold the fafhlonable pair. 

With ftrange deformity Plantago treads, 
A monder-birth ! and lifts his hundred heads ; 
Yet with foft love a gentle belle he charms, 
And clafps the beauty in his hundred arms. 80 

So haplefs Desdemona, fair and youngs 
Won by Othello's captivating tongue, 
Sigh'd o'er each ftrange and piteous tale, diftrefs'd. 
And funk, enamour 'd, on his footy breaft. 



in feparate flowers from the females, have an elaftic membrane ; which dif- 
perfes their dud to a coniiderable diftance, when the anthers burft open. 
This dufl, on ^ fine day, may often be feen like a clQud hang^g rowid the 
conmion nettle. The males a%d females of all the cone-bearing plants are 
in feparate flowers, either on the fame or on different plants ; they produce 
rcfins, and many of them are fuppofed to fupply the moft durable timber: 
what is called Venice-turpentine is obtained from the larch by wounding 
the bark about two feet from the ground, and catching it as it exfudes; 
Sandarach is procured from common juniper; and incenfe from a juniper 
with yellow fruit. The unpcrifliable chefts, which contain the Eg^tian 
mummies, were of Cyprefs ; and the Cedar, with which black-lead pencils are 
covered, is not liable to be eaten by worms. See Miln*s Bot. Di^. art. coni- 
ferae. The gates of St. Peter's church at Rome, which had lafted from the 
time of Conllantine to that of Pope Eugene the Fourth, that is to fay, ele- 
ven hundred years, were of Cyprefs, and had in that time fuffcred no decay. 
According to Thucydides, the Athenians buried the bodies of their heroes 
in coffins of Cyprefs, as being not fubjed: to decay. A fimilar durability'^has 
alfo been afcribcd to Cedar^ Thus Horace, 



J Peramus carminajiHgi 
Pojfs iitienda cedro tU* Ueviftrvanda cuprejfo, 

Ofyrh, 1. 75. Two houfes. The males and females afe on different 
plants. There are many inftances on record, where female plants have been 
impregnated at very great diftance from their male ; the duft dilcharged 
from the anthers is very light, fmal],atid.topious, fo that it may fpread very 
\\'ide in the atmofpherc, and be cvmfA to the diftant piftils, without the 
fuppofition of any particular attra<5lion ; thefe plants refemble fome infe(5ts, 
as the ants, and cochineal infe6l, of which the males have wings, but not 
the females. 

Plantago. I. yy. Rofea. Rofe-Plantain. In this vegetable, monfter the 
bra(5tcs, or divifions of the fpike, become wonderfully enlarged; and are con- 
verted into leaves. The chaffy fcales of the calyx in Xeranthemum, and in 
a fpecies of Diantlius, and the glume in fome alpine graffes, and the fcales oi 
the ament in the SaliK Rofea, rofe- willow, grow into leaves ; and produce 
other kinds of monflers. The double flowers become monfters by the multi- 
plication of their petals or ncdlaries. See note on Alcea» 
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Two gentle (hepherds, and their {Ifter-wives, 85 

With thee, Anthoxa ! lead ambrofial lives; 
Where the wide heath in purple pride extends^ 
And fcatter'd furze its golden luftre blends, 
Clofed in a green recefs, unenvy'd lot ! 
The blue fmoak rifes from their turf-built cot; 90 

Bofom'd in fragrance bluih their infant train. 
Eye the warm fun, or drink the lilver rain. 

The fair Osmund A feeks the filent dell, 
The ivy canopy, and dripping cell ; 

There, hid in (hades, clandejiine rites approves, ' 95 

Till the green progeny betrays her loves. 

With charms defpotic fair Chondrilla reigns 
O'er the fofc hearts oi five fraternal ^vvains; 



Anthoxantbum, 1. 86. Vernal grafs. Two males, two females. The 
other graifes have three males and two females. The flowers of this grafs 
give the fragrant fcent to hay. I am informed it is frequently viviparous, 
that is, that it bears fometimes roots or bulbs inilead of feeds, which, after a 
time, drop off, and ftrike root into the ground. This circumftance is faid to 
obtain in many of the alpine graifes, whofe feeds are perpetually devoured 
by fmall birds. The Feftuca Dumetorum, fefcue grafs of the buflies, pro- 
duces bulbs from the fheaths of its firaw. The Allium Magicum, or magi- 
cal onion, produces onions on its head, inilead of feeds. The Polygonum 
Viviparum, viviparous biftort, rifes about a foot high, with a beautiful fpike 
of flowers, which are fucceeded by buds or bulbs, which fall off*, and take 
root. There is a bufli frequently feen on birch-trees, like a bird's neft, 
which feems to be a fimilar attempt of nature, to produce another tree, 
which, falling off", might take root in fpongy ground. 

There is an inflance of this double mode of produ<5^ion in the animal 
kingdom, which is equally extraordinary : the fame fpecies of A]^is is vi- 
viparous in fummer, and oviparous in autumn. A. T. Bladh. Amoen. Acad. 
V. 7. 

Ofmunda, 1. 93. This plant grows on moifl: rocks; the parts of its flower 
or its feeds are fcarce difcernible; whence Linnasus has given the name of 
clandeftine marriage to this dafs. The younger plants are of a beautiful vi- 
vid green. 

Chondrilla. 1. 97. Of the clafs Confederate Males. The numerous flo- 
rets, which conftitute the difk of the flowers in this clafs, contain in each 
five males furrounding one female^ which arc conneiiled at top, whence the 
name of the clafs. An Italian writer, in a difcourfe on the irritability of 
flowers, aflerts, that if the top of the floret be touched, all the filaments 
which fupport the cylindrical anther will contra vSt themfelves, and that, by 
thus raifing or deprefliug the anther, the whole of the prolific duft is col- 
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If fighs the changeful nymph, alike they mourn ; 

And, if ihe fmiles, with rival raptures hutn. lOO 

So, tun'd in unifon, Elolian Lyre ! 

Sounds in fwect fymphony diy kindred wire ; 

Now, gently fwept by Zephyr's Temal wings. 

Sink in foft cadences the love-lick firings ; 

And now with npingling chords, and voices higher, 105 

Peal the full anthems of the aerial choir. 

Five fifter-nymphs to join Diana's train 
With thee, fair Lychnis ! vow, — but vow in vain ; 
Beneath one roof refides the virgin band, 
Flies the fond fwain, and fcoms his offered hand ; i ic 

But when foft hours on breezy pinions move. 
And fmiiing May attunes her lute to love, 
Each wanton beauty, tfickM in all her gi^e, 
Shakes the bright dew-drops from her blufhing face ; 
In gay undrefs difplays her rival charms, 115 

And calls her wondering lovers to her arms* 

When the young Hours, amid her tangled hair. 
Wove the frefh rofe-bud, and the lily fair. 
Proud GLokiosA led t/iree chofen (wains, 
The blufliing captives of her virgin chains — 120 

levied on the fligma. He adds, that if one filament be touched after it is 
feparated from the floret, that it will contrad like the mufcular fibres of 
animal bodies : his experiments were tried on the Centaurea Calcitrapoides, 
and on artichokes and globe-thiftles. Difcourfe on irritability of plants. 
Dodfley. 

Lycbnh. 1. io8. Ten males and five females. The flowers which con- 
tain the five females, and thofe which contain the ten males, are found on 
diflerent plants, and often at a great diftance from each other. Five of 
the ten males arrive at their maturity fome days before the other five, as 
may be feen by opening the corol before it naturally etpands itfclf. When 
the females arrive at their maturity, they rife above the petals, as if look- 
ing abroad for their diilant hufbands : the fcarlet ones contribute much to 
the beauty of our meadows in May and June. 

Gloriofa. 1. 1 1 9. Superba. Six males, one female. 7^e petals of this 
beautiful flower, with three of the ftaifjlbs, which are firft mature, fland 
up in apparent diforder; and the piftil bends at nearly a right angle, to in- 
fert its lligma amongft them. In a few days, as thefe decline, the other 
three ftamens bend over, and approach the pifliL In the Fritillaria Perfica, 
the fix ftamens are of equal lengths, and the anthers lie at a diftance from 
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Canto I. LOVES OF THE PLANTS. i^ 

When Time's rude hand a bark of wrinkles fpread 
Round her weak limbs, and filver'd o'er her head, 
Three other youths her riper years engage, 
The flatter'd vidlims of her wily age. 

So, in her wane of beauty, Ninon won 125 

With fatal fmiles her gay unconfcious fon. — 
Clafp'd in his arms, flic own'd a mother's name, — 
" Defift, ra(h youth ! rcftrain your impious 0ame, 
** Firft on that bed your infant-form was prefs'd, 
" Born by my throes, and nurtured at my breaft." — 130 
Back as from death he fprung, with wild amaze 
Fierce on the fair he fix'd his ardent gaze; 
Dropp'd on one knee, his frantic arms outfprcad, 
And ftole a guilty glance toward the bed ; 
Then breath'd from quivering lips a whifper'd vow, 135 

And bent on heaven his pale repentant brow ; 
** Thus, thus!" he cried, and plung'd the furious dart. 
And life and love gufli'd, mingled, from his heart. 

The fell Silene, and her fifters fair, 
Skill'd in deftrudlioo, fpn^ the vifcous fnare, 140 



the piftil, and three ahemate ones approach firft; and, when thefe decline, 
the other three approach : in the Lithrum Salicaria (which has twelve males 
and one female), a beautiful red flower, which grows on the banks of rivers, 
fix of the males arrive at maturity, and fuixound the female fome time be- 
fore the other fix ; when thefe decline, the other fix rife up, and fupply 
their places. Several other flowers have, in a fimilar manner, two fcts of 
ftamens of different ages, as Adoxa, Lychnis, Saxifraga. See Genifta. 
Perhaps a difference in the time of their maturity obtains in all thefe flow- 
ers, which have numerous ftamens. In the Kalmia, the ten ftamens lie 
round the piftil like the radii of a wheel; and each anther is concealed in 
a nich of the corol, to proteA it from cold and moifture ; thefe anthers 
rife feparately from their niches, and approach the piftil for a time, and 
then recede to their former fituations. 

SiUne, 1. 139. Catchfly. Three females and ten males inhabit each 
flower ; the vifcous material, which furrounds the ftalks under the flowers 
of this plant, and of the Cucubalus Otites, is a curious contrivance to pre- 
vent various infe<Sfcs from plundering the honey, or devouring the feed. In 
the Dionaea Mufcipula there is a ftill more wonderful contrivance to prevent 
the depredations of infeds: the leaves are armed with long teeth, like 
the antehnx of infeds, and lie fpread upon the ground round the ftem; 
and are fo irritable, that when an infed creeps i|non them, they fold up, 
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The hai lot-band ten lofty bravoes icreen. 

Anil, frowning, guard the magic nets unfccn.^ — 

Hafte glittering nations, tenants of the air, 

Oh, ftecr from hence your viewlefs courfe afar! 

If with foft words, fweet blufhes, nods, and frailes, 145 

T\\t three dread Syrens lure you to their toils. 

Limed by their art in vain you point your {lings. 

In vain the efforts of your whirring \ving8! — 

Go, feek your gilded mates and infsilit hives, 

Nor tafte the honey purchafed with your lives ! 150 

• ■ • • • 

When heaven's high vault condenGng clouds deform. 
Fair Amaryllis jflies the incumbent ftorm. 




"vitcd to lay their eggs in the chamber of the flower, but, in vain, endea-y}^ 
vour to efcape, being prevented by the hairs pointing inwards, and thus pe- "\ 
rifh in the flower; whence its name of fly-eater. P. 41 1. In the Dypfa- 
cus is another contrivance for this purpofe : a bafon of water is placed 
round each joint of the ilcm. In the Drofera is another kind of fly-trap. 
See Dypfacus and Drofera. The flowers of Silene and Cucubalns are 
clpfcd all day, but arc open, and give an agreeable odour in the night. See 
Cerca. Sec additional notes at the end of the po(!m. 

Atnaryllh, 1. iji. Formofiflima. Moft beautiful Amarylh's. Six males,^ 
one female. Some of the bell-flowers clofe their apertures at night, or in 
rainy or cold weather, as the convolvulus, and thus proteift their included 
ilamcns and pifals. Other bell-flowers hang their apertures doivnwards, 
cs many of the lilies ; in thofc the piftil, when at maturity, is longer than 
the ilamcns; and by this pendant attitude of the bell, when the anthers 
burft, their clufl falls on the fligma; and tliefe are, at the fame time, flitl- 
tcrcd as with an umbrella from rain and dews. But, as a free expofure to 
the air is nectlTary for their fecundation, the ftyle and filaments in many of 
thefc flowers continue to grow longer after the bell is open, and hang down 
below its rim. In others, as in the Martagon, the bell is deeply divided, 
and the divifions are reflcc^lcd upwards, that they may not prevent the ac- 
cefs of air, and, at the (iime time, aflbrd fome flicker from perpendicular 
rain or dew. Otlicr bell-flowers, as the Hemerocallis and Amaryllis, have 
their bells nodding only, as it were, or hanging obliquely towards ihe ho- 
rizon ; v/hich, as tlieir ftems arc flender, turn like a weathercock from 
the wind, and thiii very effectually preferve their inclofed flamens and an- 
thers fiom the rain and cold. Many of thefe flowers, both before and af- 
ter their feafon of fecundation, erecft their heads perpendicular to the hori- 
zon, like the Meadia, which cannot be explained from mere mechanifm. 

'I'he Amaryllis FormoC.Tmia is a flower of the laft-mentioned kind, and 
aTords an agrecabl'." example of art in the vegetable economy, i. the pif- 
til is of great length compared with the Ilamcns; and tliis I fuppofc to have 
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Seeks with unfteady ftep the fhelter'd vale, 

And turns her blufhing beauties from the gale. — 

Six rival youths, with foft concern imprefsM, 155 

Calm all her fears, and charm her cares to reft. — 

So (hines at eve the fun-illumin*d fane, 

Lifts its bright crofs, and waves its golden vane; 

From every breeze the polifh'd aj:le turns, 

And high in air the dancing n^eteor burns, 160 

Four of the giant brood with Ilex ftand, 
Each grafps a thoufaud arrows in his hand ; 

been the moft unchangeable part of the flower, as in Meadia, which fee. 
2. To counteraiSl this circumibince, the piftil and flamens are made to de- 
cline downwards, that the prolific dnft might fall from the anthers on the 
iligma 3. To produce this effe^, and to fecurc it when produced, the 
corol is lacerated, contrary to what occurs in other flowers of this genus, and 
the loweft divifion,with the two next lowcft ones, are wrapped clofely over 
the flyle and filaments, binding them forcibly down lower towards the ho- 
rizon, than the ufual inclination of the bell in this genus, and thus confti- 
tutes a moft elegant flower. There is another contrivance for this purpofe 
in the Hemerocallis Flava: the long piftil often is bent fomewhat like the 
capital letter ^, with deflgn to fliorten it, and thus to bring the ftigma 
amongft the anthers. 

Ilex. 1. 161. Holly. Four males, four females. Many plants, like 
many animals, are furniflied with arms for their prote(9:ion ; thefe are either 
aculei, prickles, as in rofe and barberry, which are formed from the outer 
bark of the plant; or fpinse, thorns, as in hawthorn, which are an elonga- 
tion of the wood, and hence more difficult to be torn off than the former; or " 
illmuli, ftings, as in the nettles, which are armed with a venomous fluid 
for the annoyance of naked animals. The flirubs and trees which have 
prickles or thorns, are grateful food to many animals, as goofeberry and 
gorfe; and would be quickly devoured if not thus armed; the ftings feem 
a protection againft fome kinds of infects, as well as the naked mouths of 
quadrupeds. Many plants lofe their thorns by cultivation, as wild animals 
lofe their ferocity, and fome of them their horns. A curious circumftance 
attends the large hollies in Needwood fcreft ; they are armed with thorny 
leaves about eight feet high, and have fmooth leaves above, as if they were 
confcious that horfes and cattle could not reach their upper branches. Sec 
note on Meadia, and on Mancinella. The numerous clumps of hollies in 
Needwood foreft ferve as land-n^arks to dired: the travellers acrofs it in va- 
rious direiflions; and as a flielter to the deer and cattle in winter; and, in 
fcarce feafons, fupply them with much food. For when the upper branches, 
which are without prickles, are cut down, the deer crop the leaves and 
peel off" the bark. The bird-lime made from tJie bark of hollies feems to 
be a very fimilar material to the elaftic gum, or Indian rubber, as it is called. 
There is a foflile elaftic bitumen found at Matlock, in Derbyfhire, which 
much refembles thefe fubftances in its dlafticity and inflammability. The 
thorns of the Mimofa Cornigera refemble cows* horns in appearance as well 
as in ufe. Syftcm of Vegetables, p. 78a. 
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A thoufand ftecly points on every fcalc 

Form the bright terrors of his briftly mail. — 

So arm'd, immortal Moore uncharm'd the fpell, 165 

And flew the wily dragon of the well. — 

Sudden with rage their injur* J bofoms bum. 

Retort the infult, or the wound return j 

Unwrong* d^ as gentle as the breeze that fweeps 

The unbending harvefts or undimpled deeps, 1 7a 

They guard, the Kings of Needwood's wide domain$y 

Their fifler-wives and fair infentine trains ; 

Lead the lone pilgrim through the tracklefs glade. 

Or guide iq leafy wilds the wand'rine^maid. 

So Wright's bold pencil from Vcfuvio's height 175 
Hurls his red lavas to the troubled night; 
From Calpe flaits the intolerable flaOi, 
Skies burft in flames, and blazing oceans dafh ; — 
Or bids in fweet repofe his (hades recede, 
Winds the flill vale, and flopes the velvet mead; 180 

On the pale ftream expiring Zephyrs fink, 
And Moonlight fleeps upon its hoary brink. 

Gigantic Nymph! the fair Kleinhovia reigns. 
The grace and terror of Orixa's plains ; 
O'er her warm cheek the blufli of beauty fwims, 185 

And nerves Herculean bend her finewy limits.; 

HurU his red lavas, 1. 1 76. Alluding to the grand piintlngs of the erup- 
tions of Vefuvius, and of the dcflru(^ion of the Spanifh veflels before Gib- 
raltar; and to the beautiful landfcapes, and moonlight fcenes, by Mr. 
Wright, of Derby. 

Kleinhovia. 1. 1 83. In this clafs the males in each flower are fupported 
by the ifcmale. The name of the clafs may be tranflated " Viragoes," or 
" Feminine Males." 

The large ft tree perhaps in the world, is of the fame natural order a& 
Kleinhovia; it is the Adanfonia, or Ethiopian Sour-gourd, or African Cala- 
balh-tree. Mr. Adanfon fays the diameter o^ the trunk frequently exceeds 
1$ feet, and the horizontal branches arc from 45 to $$ feet long, and fo 
large that each branch is equal to the largeft trees of Europe. The breadth 
of the top is from 120 to 150 feet ; and one of the roots bared only in part, 
by the waftiing away of the earth f/om the river, near which it grew, 
meafurcd no feet long; and yet thefe ftupendous trees never exceed 70 feet 
in height. Voyage to Senegal. 
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With frolic eye flie views the affrighted throng. 

And {hakes the meadows as (he towers along ; 

With playful violence difplays her charms, 

And bears her trembling lovers in her arms. 190 

So fair Thalestris (hook her plumy creft. 

And bound in rigid mail her jutting breaft ; 

Polfed her long lance amid the walks of war. 

And Beauty thunder'd from Bellona's car ; 

Greece arm'd in vain, her captive heroes wove 195 

The chains of conqtieft with the wreaths of love. 




When o'er the cultflonB lawns and dreary waftes 
Retiring Autumn flings her howling blafts, 
Bends in tumultuous waves the ftruggling woods, 
And fliowers their leafy honours on the floods, 200 

In withering heaps colle£ts the flowery fpoil. 
And each chill infe6t finks beneath the foil ; 
Quick flies fair Tulip a the loud alarms, 
And folds her infant clofer in her arms ; 
In fome lone cave, fecure pavilion, lies, 205 

And waits the courtfliip of ferener flues. — 
So, fix cold moons, the Dormoufe charm'd to refl:, 
Indulgent Sleep ! beneath thy eider breafl:, 



Tuli/>a, 1. 203. Tulip. What is, in common language, called a bulb^ 
ous-root, is, by JLinnseus, termed the Hybernacle, or Winter-lodge of the 
young plant. As thefe bulbs, in every refped, refemble buds, except in 
their being produced under ground, and include the leaves an4 flower in 
miniature, which are to be expanded in the enfuing fpring. By cautioufly 
cutting, in winter, through the concentric coats of a tulip-root, longitudi- 
nally from the top to the bafe, and taking them off fucceflively, the whole 
flower of the next fummer's tulip is beautifully feen by the naked eye, with 
its petals, piftil, and ftamens; the flowers exift in other bulbs in the famo 
manner as in Hyacinths; but the individual flowers of thefe being lefs, 
they are not fo eaiily difledied, or fo confpicuous to the naked eye. 

In the feeds of the Nymphsea Nelumbo, the leaves of the plant are feen 
fo diilintftly, that Mr. Ferber found out by them to what plant the feeds be- 
longed. Amoen. Aqad. V. vi. No. lao. He fays, that Mariotte firft ob-i 
ferved the future flower and foliage in the bulb of a tulip; and adds, that 
it is pleafant to fee in the buds of the Hepatica and Pedicularis hirfuta, yet 
lying in the earth ; and in the gems of Daphne Mezereon ; and at the bafe 
of Ofmunda Lunaria, a perfe<5l plant of the future year, complete in all its 
parts. Ibid. 
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In fields of Fancy climbs die kerncrd groves, 

Or (hares the golden harvcft with his loves. — 2iQ 

Then bright from earth, amid the troubled (ky, 

Afcends fair Colchica widi radiant eye. 

Warms the cold bofom of the hoary year, 

And lights widi Beauty's Maze the dulky fphere. 

Three blulhing Maids the intrepid Nymph attend, 215 

KxY^Jix gay Youths, enamour'd train ! defend. 

So (hines widi filver guards the Georgian ftar. 

And drives on Night's blue arch his glitifcering car ; 

Hangs o'er the billowy clouds his lucid form. 

Wades thro' the mill, and dances in the dorm. 220 

Great Helianthus guides o'er twilight plains 
In gay folemnity his Dervife-trains ; 
Marfhall'd in fivei each gaudy band proceeds. 
Each gaudy band a plumed Lady leads ; 

Colcbicum autumiiale. 1. 21%, Autumnal Meadow-fafTron. Six mal^^ 
three females. The germ is buried witliin the root^ which thus feems 
to conftitutc a part of the flower. Families of Plants, p. 241. Theft lin- 
gular flowers appear in the autumn without any leaves, whence, in fcnne 
countries, they are called Naked Ladies: in the March following the 
green leaves fpring up, and in April the feed-veflel rifes from the ground; 
the feeds ripen in May, contrary to the ufual habits of vegetables^ which 
flower in the fpring, and ripen tlieir feeds in the autumn. Miller's Did. 
The juice of the root of this plant is fo acrid as to produce violent ef- 
fe6ls on the human conflituiion, which alfo prevents it from being eaten 
by fubtcrranean infers, and thus guards the feed-veflel during the winter. 
The defoliation of deciduous trees is announced by the flowering of the 
Colchicum; of thefe the afli is the laft that puts forth its leaves, and the 
firfl that lofes them. Phil. Bot. p. 175. 

The Hamamelis, Witch Hazel, is another plant which flowers in autumn ; 
when the leaves fall ofl*, the flowers come out in clufters fijpm the joints of 
the branches, and in Virginia ripen their feed in the enfuing fpring, but in 
this country their feeds feldom ripen. Lin. Spec. Plant. Miller's Did. 

Hcliantbus, 1. 221. Sun-flower. The numerous florets, which confti- 
tutc the diik of this flower, contain in each five males furrounding one fe- 
male, the five ft am ens have their anthers conneded at top, whence the 
name of the dafs " confederate males;'* fee note on Chondrilla. The fun- 
flower follows the courfe of the fun by nutation, not by twitting its ftem. 
(Hale's Veg. Stat.) Other plants, when they are confined in a room, turn 
the (hining furface of their leaves, and bend their whole branches to the 
light. Sec Mimofa. 

A plumed Lady leads, 1. 224. The feeds of many plants of this clafs are 
furniftied with a plume, by which admirable mechanifm, they aie diflemi- 
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With zealous ftep he climhs the upland lawn, 225 

And bows in homage to the rifing dawn ; 
Imbibes with eagle eye the golden ray, 
And watches, as it moves, the orb of day. 

Queen of the marfh, imperial Drosera treads 
Ruih-fringed bank«, and mofs-embroider^d beds ; 230 

Redundant folds of glofTy filk furround 
Her flender waift, and trail upon the ground ; 
JFive fifter- nymphs colle(% with graceful eafc, 
Or ipread the floating purple to the breeze ; 
And Jive fair youths with duteous love comply 235 

With each foft mandate of her moving eye. 
As with fwect grace her fnowy neck fhe bows, 
A zone of diamonds trembles round her brows; ■ 
Bright (hines the filver halo, as fhe turns; 
And, as (he fteps, the living luAre burns. 240 



nated By the "winds hr- from their parent ftem, and look like a ihuttlecock, 
33 they fly. Other feeds are diireminated by animals; of thefe fome attach 
themfelves to their hair or feathers by a gluten, as mifleto; others by hooks, 
as cleavers, burdock, hounds-tongue; and others are fwallowed whole for 
the fake of the fruit, and voided uninjured, as the hawthorn, jimiper, and 
£bme graifes. Other feeds again difp«*fe themfelves by means of an elaftic 
ibed-veirel, as oats, geranium, and impatiens; and the feeds of aquatic 
plants, and of thofe which grow on the banks of rivers, are carried many 
i^iles by the currents, into which they fall. See Impatiens, Zoftera, Caf- 
iia, Carlina. 

Drtfera. 1. 219. Sun-dew. Fi^e males, five females. The leaves of 
this marih-plant are purple, and have a fringe very unlike other vegetable 
produ<5lion8. And, which is curious, at the point of every thread of this 
txt&. fribge ftands a pellucid drop of mucilage, refembling a ducal coro- 
net. This mucus Is a fecretion from certain glands, and, like the vifcoup 
material round the flower-ilalks of Silene (catchfly) prevents fmall infei^ui 
£rom infefting the leaves. As the ear-wax, in animals, feems to be in part 
defigned to prevent fleas and other infects from getting into their ears. See 
Silene. Mr. Wheatley, an eminent furgeon in Cateaton-ftreet, London, 
obferved theie leaves to bend upwards, when an xnidSt fettled on them, like 
the leaves of the Mufcipula Veneris, and, pointing all their globules of 
mucus to the centre, that they completely intangled and deftroyed it. M. 
Brouifonet, in the Mem. de TAcad. des Sciences, for the year X784, p. 615. 
after having defcribed the motion oi the Dionaca, adds, that a fimilar ap- 
pearance ha« been obferved in the leaves of two fpecies of Drofera* 

Part II. D 
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Fair LoNicERA prints the dewy lawn. 
And decks with brighter blufli the vemul dawn ; 
Winds round the (hadowy rocks, and panfied vales, 
And fcents with fweeter breath the fummer-gales ; 
With anlefs grace and native eafe (he charms, 245 

And bears the horn of plenty in her arms* 
Fii/t rival Swains their tender cares unfold, 
And watch with eye afkance the treafured gold« 

Where rears huge Tenerif his azure creft^ 
Afpiring Drab A build& her eagle neft| 2^0 

Lon'ieera, L 241. Caprifoliom, rtoneyfuckte. Five males, one fenxsde. 
Nature has, in many flowers, ufed a wonderful apparatus to guatd tiiet 
nciftary, or honey -gland, from infeils. In the honeyfuckle the petal ter<^ 
minates in a long tube, like a conmcopiz, or horn of plenty ; and the ho- 
ney is produced at the bottom of it« Ixi Acooitum, monks^uxxi, the nec^ 
taries (land upright, like two horns covered with a hood, which abound* 
with fuch acrid matter that no infers penetrate it. In Helleboms, hele- 
bore, the many nedafies are placed in a ci^de tike Uttle pitchers> and add 
much to the beauty of the flower. In the columbine, Aquilegia, the nec- 
tary is imagined to be like the neck and body of a bird, and the two pe- 
tals ftanding upon each fide to feprefent wing»; alienee its name of co- 
lumbine, as if refembling a neft of young pigeons flutteting whiUk thei^ 
parent feeds them« The intportance of the neftary in the economy of ^- 
geution, is explained at large in the notes on part the firfL 

Many infeds are provided with a long^ and pliant probofciB, for the pur- 
pofe of acquiring this grateful food, as a variety of bees, raoths^ and but- 
terflies ; but the Sphinx Convolvoli, or unicorn moth, is fiimiihed with the 
moft remarkable probofcis in this climate. It carries it rblled 'Up in con- 
centric circles under its chin, and occaiionatty extends it to above three 
inches in length. This trunk conflfts of joints and mufcles, and feems to 
have more verfatile movements than the trunk of the elephant ^ and near 
its termination is fplit into two capillary tubes* The excellence of this con- 
trivance for robbing the flowers of their honey, keeps this beaatifnl inled 
fat and bulky, though it flies only in the evening, when the flowers have 
clofed their petals, and are thence more difficult of accefs; amdv at the 
£une time, the brilliant coloiffs of the moth contribute to its iafcty, by 
making it miftaken by the late fleeping birds for the flower it refb on. 

Befides thefe, there is a curious contrivance attending the Ophrys, com- 
monly called the Bee-orchis, and the Fly-orchis, with fome kinds of the 
Delphinium, called Bee-larkfpurs, to preferve their honey; in thefe the 
nedtary and petals refemble, in form and colour, the infeds whid» phmdec 
them; and thus it may be fuppofed, they often escape thefe hourly robbets, 
by having the appearance of being pre-occupied. See note on Rubia> and 
Conferva Polymorpha. 

Draba. 1. 250. Alpina. Alpine Wliitkw-grafs. One female and fix 
males. Four of thefe males ftand above the other two; whence the name 
of the clafs ** four powers.*' I have obferyed in feveral plants of this c]sii» 



Canto L LOVES OF THE PLANTS. 2; 

Her pendant eyry icy caves furroiind^ 

Where erft Vokanos mined the rocky ground. 

Pleafed round the ¥d\xfour rival Lords afcend 

The ftiaggy fteeps, two menial youths attend. 

High in the fetting ray the beauty (lands, ^55 

And her tall fhadow waves on diftant lands. 

Oh ! flay, bright habitant of air, alight. 
Ambitious ViscA, from thy angel-flight!-^ 
— Scorning the fordid foil, aloft (he fprings. 
Shakes her white plume, and claps her golden wings; 260 
High o'er the fields of boundJefs ether roves, 
And feeks amid the clouds her foaring loves ! 

Stretch*d on her mofly couch, in tracklefs deeps. 
Queen of die coral groves, Zoster a fleeps ; 

that the two kywer males arife, in a few days after the opening of the 
flower, to the fame height as the other four, not being mature as foon as 
the higher ones. See note on Gloriofa. AH the plants of this dafs pof- 
fefs fimilar virtues ; they are termed acrid and antifcorbutic in their law 
ftate, as muftard, watercrels ; whtn cultivated and boiled, they become a 
mild wholefeme food, as cabbage, turnip. 

There was fromerly a volcano on the Peake of Tenexif, which became 
extiniSt about the year 1684, Phil. Tranf. In many excavations of the 
mountain, much below the i^mmit, there is now found abundance of ice 
at all Deafons. Tench's Expedition to Botany-Bay, p. 1%, Are thefe con- 
gelations Jn confequence of the daily folution of ^e hoar-froft, which it 
produced on the fummit during the night I 

Vifium. L 258. Miiletoe. Two houfes. This plant never grows upon 
the ground; the foliage is yellow, and the berries milk-white: the berries 
are S> vifcous as to ierve for bird-lime; and when they fall, adhere to the 
lavinches of the tree on which the plant grows, and ftrike root into its 
bark, or are carried to diftant trees by birds. The Tillandfia, or wild pine, 
grows on other trees, like the M^etoe, but takes little or no nouriihment 
from them, having large buckets in its leaves to colle<%*and retain the rain- 
water. See note on I>vp£icus. The moffes, which grow on the bark of 
trees, take much noarifhment from them; hence it is obferved, that trees 
whidi are annually cleared from mofs by a bruih, grow nearly twice as faft. 
(Phil. Tianf.) In tlie cyder countries the peafants bruih their apple-trees 
annually. 

Zofiera, 1. 264. Grafs-wrack. Clafs, Feminine Males. Order, many 
Males. It grows at the bottom of the fca, and, riling to the furface when 
in' flower, covers many leagues; and is driven, at length, to the ihore. 
During its time of floating on thie fea, numberlefs animaU live on the under 
furface of it ; and, being fpecifically lighter than the fea-water, or being re- 
pelled by it, have legs pkced, as it were^ on their backs,, for the purpofe 
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The filvery fea-weed matted round her bed, 265 

And diilant furgcs murmuring o'er her head. — 

High in the flood her azure dome afcends. 

The cryftal arch on cryflal columns bends; 

Roof d with tranflucent (hell the turrets blaze^ 

And far in ocean dart their colour'd rays; $70 

0*er the white floor fucceflive fhadows move. 

As rife and break the ruflied waves above. — 

Around the nymph her mermaid-trains repair^ 

And wave with orient pearl her radiant hair ; 

With rapid fins (he cleaves the watery way, 275 

Shoots like a filver meteor up to day ; 

Sounds a loud conch, convokes a fcaly banc^ 

Her fca-born lovers, and afcends the ftrand. 

E'en round tlie pole the flames of Love afpire^ 
And icy bofoms feel thefecret fire ! — 280 

Cradled in fnow, and fanii'd by arftic air, 
Shines, gentle Barometz ! thy golden hair; 

of walking under it, as the Scyllcea. See Barbnt's Genera Vermium. It 
feems neceffary that the marriages of plants ihould be celebrated in the 
open air, cither becaufe the powder of the anther, or the mucilage on the 
ftigma, or the rcfervoir of honey, might receive injury from the water. 
Mr. Needham obferved, that in the ripe duft of every flower, examined by 
the microfcope, fome vefides are perceived, from which a fluid had eicaped; 
and that thofe which flill retain it, explode if they be wetted, like an eolo- 
pile fuddenly expofed to a ftrong heat. Thefe obfervations have been ve- 
rified by Spalhnzani and others. Hence rainy feafons make a fcarcity of 
grain, or hinder its fecundity, by burfting the pollen before it arrives at 
the moil): ftigma of the flower. Spallanzani's Difi*ertation8, v. zi. p. 321. 
Thus the flowers of the male Vallifneria are produced under water, and, 
when ripe, detach themfelves from the plant, and, rifing to the furface, are 
wafted by the air to the female flowers. See Vallifoeria. 

Barometz. 1. a8a. Polypodium Barometz. Tartarian Lamb. Clandef- 
tinc Marriage. This fpecies of Fern is a native of China, with a decumbent 
root, thick, and every where covered with the moft foft and denfe wool, 
intenfely yellow. Lin. Spec. Plant. 

This curious flem is fonietimes puflied out of the ground in its horizontal 
fituation, by fome of the inferior branches of the root, fa as to give it fome 
rcfeniblance to a Lamb Handing on four legs; and has been faid to deflroy 
all other plants in its vicinity. Sir Hans Sloane defcribes it under the name 
of Tartarian Lamb, and has given a print of it. Philof. Tranf. abridged, 
v. xi. p. 646. but thinks fome art had been ufcd togive it an animal appear^ 
ance. Dr. Hunter, in his edition of the Terra of Evelyn, has given a more 
curious print of it, much refembling a flieep. The down isnfed in India exy 
tirnally for flopping hsemorrhages, and is called golden mois. 
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Rooted in earth each cloven hoof defcendsy 
And round and round her flexile neck (he bends r 
Crops the grey coral mofs, and hoary thyme» ^85 

Or laps with rofy tongue the melting rime ; 
•Jiyes with mute tendernefs her difiant dam. 
Or feems to bleat, a Vegetable Lamb. 
— So, warm and buoyant in his oily mail, . 
Gambols on feas of ice the unwieldy Whale ; 99Q 

Wide-waving fins round floating iflands urge 
His bulk gigantic through the troubled furge ; 
With hideous yawn the flying {hoals he feeks, 
Or clafps with fringe of horn his mafly cheeks ; 
Lifts o'er the tofling wave his nodrils bare, 5195 

And fpouts pellucid columns into air; 
The filvery arches catch the fetting beams, 
And tranfient rainbows tremble o'er the ftreams. 

Weak with nice fenfe, the chafte Mimosa (lands. 
From each rude touch withdraws her timid hands ; 300 

The thick downy clothing of fome vegetables feems defigned to proteA 
them from the injuries of cold, like the wool of animals. Thofe bodies^ 
whkh are bad conduiftors of ele<^icity, are alfo bad condu<flors of heat, as 
glals, wax, air. Hence, either of the two former of thefe may be melted by 
the flame of a blow-pipe very near the fingers which hold it, without burn- 
ing them ; and the laft, by being confined on the furface of animal bodies, 
in the interftices of their fur or wool, prevents the efcape of their natural 
warmth; to which ihould be added, that the hairs themfelves are imperfeft 
conduAors. The fat or oil of whales, and other northern ahimals, feems de« 
figned for the fame purpofe of preventing the too fudden efcape of the heat 
of the body in cold climates. Snow proteds vegetables which are covered 
by it from cold, both becaufe it is a bad condudor of heat itfelf, and con- 
tains much air in its pores. If a piece of camphor be immerfed in a fnow<^ 
ball, except one extremity of it, on fetting fire to this, as the fnow melts, the 
water becomes abforbed into the furrounding fnow by capillary attradion ; 
on this account, when living animals are buried in fnow, they are not moif« 
tened by it ; but the cavity enlarges as the fnow diflblves, a£fording them 
both a dry and warm habitation. 

Mimofa, 1. 299. Thefenfitive plant. Of. the clafs Polygamy, one houfc. 
Naturalifts have not explained the immediate caufe of the cpUapfing of the 
fenfitive plant; the leaves meet and clofe in the night during the ileep.of the 
plant, or when expofed to much cold in the day-time, in the fame manner as 
when they are affeded by external violence, folding their upper furfaces to- 
^ether, and in part over each other, like fcales or tUes, fo as to expofe as lit- 
tle of the upper furface as may be to the air ; but do not, indeed, collapfe 
qnice fo far, Once I have found, when touched in the QJght during their fleep. 
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Oft as light clouds o*er-pafs the Summer-glad«, 

Alarm'd (he trembles at the moviug (hade ; 

And feels, alive through all her tender form. 

The whifper'd murmurs of the gathering ftorm; 

Shuts her fweet eye-lids to approaching night, ^oj 

And hails with freftien'd charms the rifing light* 

VeilM, with gay decency and modeft pride, 

Slow to the mofque (he moves an eaftem bride ^ 

There her foft vows unceafing love record. 

Queen of the bright feraglio of her Lord^-— ^iq- 

So (inks or rifes with the changeful hour 

The liquid filver in its glafly tower. 

So turns the needle to the pole it loves. 

With fine librations quivering as it moves^ 

All wan and fliivering in the leaflefs glade 315 

The fad Anemone reclined her head; 
Grief on her cheeks had paled the rofeate hue, 
And her fweet eye-lids dropp'd with pearly dew. 
— ** See from bright regions, borne on odorous gaks„ 
** The Swallow, herald of the fummer, fails ; 3120 

they fall ftill farther; efpecially when teuched on the foot-ftal^s between the 
ftems and the leaflets, which feems to be their 010ft fenfitivt or irritable 
part. Now, as their fituation after being ezpoled to external violence re- 
iembles their fleep, but with a greater degree of collapfe, niay it not be ow- 
hig to a nuknbnefs or paralyfis confequent to too Tiolent irritation, like the 
faintings of animals from pain or fatigue? I kept a fenfitive plant in a dark 
room till fonie hours after day-break*, its leaves and leaf-ftalks were collapfed 
as in its moft profound fleep, and on ezpofing it to the light, above twenty 
minutes pafled before the phtnt was thoroughly awake and had quite expand- 
ed itfelf. During the night the upper or fmoother furfaces of the leaves are 
apprefled together ; this would feem to fliew that the office of this furface of 
the leaf was to expofe the fluids of the plant to the light as welT as to the 
air. See note on Hellanthus. Many flowers clofe up their petals during 
the night. See note on vegetable refpiration in Part I. 

Anemone, 1. 3 1 6. Many males, many females. Pliny fays thia flower 
never opens its petals but when the wind blows; whence its name; it has 
properly no calix, but two or three fets of petals, three in each let, which 
are folded over the ftamens and piflil in a Angular and beautiful manner, 
and differs alfo from ranunculus in not having a melliferous pore on the claw 
x»f each petal. 

The Sioallotv, I. 3 20. There is a wonderful conformity between the ve- 
getation of feme plants, and the arrival of certain birds of paflage. Linnaeus 
ebferves, that the wood anemone blows in Sweden on the arrival of tht 
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•' Breathe, gentle Air ! from cherub-lips impart 

«* Thy balmy influence to my anguifh'd heart ; 

** Thou, whofe foft voice calls forth the tender blooms^ 

** Whofe pencil paints them, and whofe breath perfumes ; 

** O chafe the Fiend of Froft, with leaden mace, 325 

•* Who feals in deadi-like fleep my haplefs race ; 

'^ Melt his hard hearty releafe his iron hand, 

** And give my ivory petals to expand. 

** So may each bud, that decks the brow of fpring> 

** Shed all its incenfe on. thy wafting wing P'— 330 

To her fond prayer propitious Zephyr yields, 

Sweeps on his Aiding (hell through azure fields. 



fwallow; and the marih maf^r-gold, Caltha, when the cuckoo Ongs. Neat* 
the fame coincidence was obferved in England by Stillingfleet. The word 
Coccus in Greek fignifies both a young ng and a cuckoo, which is fuppofed 
to have arifen from the coincidence of their appearance in Greece. Perhaps 
a ilmilar coincidence of appearance in fome part of Afia gave occaiion to 
the ftory of the love of the rofe and nightingale, fo much celebrated by 
the e^ftem poets. SeeDianthus. The times, however, of the appearance 
of vegetables in the fprinz feem occafionally to be influenced by their. ac« 
quired habits, as well as by their fenflbility to heat; for the roots of pota- 
toes, onions, &c. will germinate with much lefs heat in the fpring than in 
the autumn; as is eaiily obfervable where thefe roots are ftored for ufe ; and 
hence malt is heft made in the fpring. ad. The grains and roots brought 
from more fouthem latitudes germinate here fooner than thofe which are 
l^rought from more northern ones, owing to their acquired habits. Fordyce 
on Agriculture. 3d. It was obferved by one of the Icholars of Linnaeus, 
that the apple-trees fent from hence to New-England bloffomed for a few 
years too early for that climate, and bore no fruit; but afterwards learnt to 
accommodate themfelves to their new fituation. (Kalm*s Travels.) 4th. The 
parts of animals become more fenfible to heat after having been previoufly 
expofed to cold, as our hands glow on coming into the houfe after having 
held fnow in them: this feems to happen to vegetables; for vines in grape- 
Jioufes, which have been expofed to the winter's cold, will become forwarder 
and more vigorous than thofe which have been kept during the winter in 
the houfe. (Kennedy on Gardening.) This accounts for the very rapid ve- 
getation in the northern latitudes after the folution of the fnows. 

The increafe of the irritability of plants in refpedfc to heat, after having 
been previoufly expofed to cold, is further illuftrated by an experiment of 
Dr. Walker's. He cut apertures into a birch-tree at different heights ; and 
on the 26th of March fome of thefe apertures bled, or oozed with the fap- 
juice, when the thermometer was at 39 ; which fame apertures did not bleed 
on the 13th of March, when the thermometer was at 44. • The reafon of 
this, *I apprehend, was, becaufe, on the night of the 25th the thermometer 
was as low as 34; whereas, on the night of the lath it was at 41; though 
the ingenious author aicribes it to another caufe. Tranf. of the Royal Soc . 
of Edinburgh, vol. i. p. 19. 
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O'er her fair mandon waves his whifperlng wandy 

And gives her ivory petals to expand ; 

Gives with new life her filial train to rife, 335 

And hail with kindling fmiles the genial fkics. 

So {hines the Nymph in beauty's blufliing pride^ 

When Zephyr wafts her deep calafh afide : 

Tears with rude kifs her bofom's gauzy veil. 

And flings the fluttering kerchief to the gale* 340 

So bright, the folding canopy undrawn, 

Glides the gilt Landau o'er the velvet lawn, 

Of beaux and belles difplays the glittering throng. 

And foft airs fan them, as they roll along. 

Where frowning Snowden bends his dizzy brow 345 

O'er Conway, liflening to the furgc below; 
Retiring Lichen climbs the topmoft (lone. 
And drinks the aerial folitude alone. — 
Bright fhine the ftars, unnumber'd, o*er her heady 
And the cold moon-beam gilds her flinty beid ; 35a 

While round the rifted rocks hoarfe whirlwinds breathe. 
And dark with thunder fail the clouds beneath. — 
The fteepy path her plighted fwain purfues. 
And tracks her light fteps o'er the imprinted dews ; 
IJelighted Hymen gives his torch to blaze, 355 

Winds round the craggs, and lights the mazy ways ; 
Sheds o'er their fecret vows his influence chaile, 
And decks with rofes the admiring wafte. 

High in the front of heaven when Sirius glares. 
And o'er Britannia ihakes his fiery hairs : 360 

When no foft fhower defcends, no dew diilills. 
Her wave-worn channels dry, and mute her rills ; 

Lichen. 1. 347. Calcareutn. Liver-wort. Clandeftine Marriage. Tins 
plant is the firft that vegetates on naked rocks, covering them with a kind of 
tipeftry, and draws its nourifhment, perhaps, chiefly from the air; after it 
periflies, earth enough is left for other molTes to root themfelves; and after 
Ibme ages, a foil is produced fufficient for the growth of more fucculent and 
large vegetables. In this manner, perhaps, the whole earth lias been gra- 
dually covered with vegetation, after it wa« raifcd out of the primeval ocean 
by fubtcrraneous fires. 
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When droops the iickening herb, the bloflbm fades, 

And parcliM eardi gapes beneadi die withering glades ; 

— With languid ftep fair Dypsaca retreats/ 365 

« Fall, gentle dews!" the fainting nymph repeats, 

Seeks the low dell, and in die fultry fhade 

Invokes, in vain, the Naiads to her aid.-r- 

Four fylvan youths in cryftal goblets bear 

The untafted trcafure to the grateful fair; 370 

Pleafed, from their hands with modeft grace (he fips, 

And the cool wave reflefts her coral lips. 

I 

With nice feledlion modeft Rubia blends 
Her vermil dyes, and o'er the cauldron bends ; 

Dypfacus, 1. 365. Tcafcl. One female and four males. There is a cup 
aiound every joint of the ftem of this plant, which contains from a fpoonful 
to half a pint of ws^er; and ferves both for the nutriment of the plant ia 
dry feafons, and to>^revent infers from creeping up to devour its feed. Sec 
Silene. The TiHandfia, or wild pine of the Weft-Indies, has every leaf 
terminated near the ftalk "snitYi a hollow bucket, which contains from half a 
pint to a quart of water. Dampier's Voyage to Cam peachy. Dr. Sloane 
mentions one kind of aloe furnifhed with leaves, which, like the wild pine 
and Banana, hold water; and thence afford neceifary refreihment to travel- 
lers in hot countries. Nepenthes has a bucket, for the fame purpofe, at the 
*€nd of every leaf. Burm. Zeyl. 4a. 17. 

Jbtbia, 1. 373. Madderi Four males and one female. This plant is 
cullivated in very large quantities for dying red. If mixed with the fof>d of 
young pigs or chickens, it colours their bones red. If they are fed alternate 
fortnights with a mixture of madder, and with their ufual food alone, their 
bones will coniift of concentric circles of white and red. Bekhier. Phil. 
Tranf. 1736. Animals fed with madder, jor tlie purpofc of thefe experi- 
ments, were found, upon diffeiSlIon, to have thinner gall. Comment, de 
rebuB. Lipfias. This circumftance is worth farther attention. The colour- 
ing materials of vegetables, like thofe which fcrvc the purpcie of tanning, 
varnifliing, and the various medicinal purpofes, do not feem eflcntial to the 
life of the plant; but feem given it as a defence againft the depredations of 
infcdis, or other animals, to whom thefe materials are naufeous or deleteri- 
ous. The colours of infcd.?, and many fmaller animals, contribute to con- 
ceal them from the larger ones which prey upon them. Caterpillars, which 
feed on leaves, are generally green; ar.d earth-Worms the colour of the earth 
which they inhabit; biitterilits, which frequent flowers, are coloured like 
them; fmall birds, which frequent hedges, have greenifli backs like the 
leaves, and light coloured bellies like the Iky, and are hence lefs vifible to 
the hawk, who paflbs under them or over ihcm. Thofe birds which are 
much amongft flowers, as the j^oldfmch (Frlnp^llla Carduelis), are furnifhed 
with vivid colours, i'he lark, partrldgt, hare, arc the colour of dry 
veg^stal.lt^, or earth on whifh they reft. And frogs vary their colour with 
the mud of the ftrcams v.'hich they frequent; and thofe which live on trees 
are green. Fifih, which arc generally fufpciidcd in water, and Iwallow*, 

i\\RT Ih ^ 
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Warm, mid the rifing (learn, the Beauty glows, 375 

As bluihes in a mid the dewy rofe. 
Wich chemic art /our favour'd youths aloof 
Stain the white fleece, or ftretch the tinted woof; 
O'er Age's cheek the warmth of youth diflPufey 
Or deck the pale-eyed nymph in rofeate hues. 380 

So when Medea to exulting Greece 
From plunder'd Colchis bore die golden fleece; 
On the loud (hore a magic pile (he raisM, 
The cauldron bubbled, and the faggots blae'd; 
Pleafcd,, on the boiling wave old -ffisoN fwimSy 
And feels new vigour ftretch his fwelling limbs; 
Through his thriil'd nerves forgotten ardors dart. 
And warmer eddies circle round his heart; 
, With fofter fires his kindling eye-balls glow, ' 

And darker trefles wanton rouud his brow* 3^ 

As dafli the waves on India's breezy ftrand. 
Her flufli'd cheek prefb'd upon her lily hand, 
Vallisner fits, up-turns her tearful eyes. 
Calls her loft lover, and upbraids the fkics ; 

which are generally fufpendcd in air, have theii" backs the colour of the dil^ 
tant ground, and their bellies of the Iky. In the colder climates many of 
thcfc become white during the exiftence of the ihows. Hence there is ap- 
parent defign in the colours of animals, wliilft thoie of vegetables fecm con- 
fequent to the other properties of the materials which poilefs them. 

Pleafedy on the boiling tjuave, 1. 385. The ftory of ^fon becoming yotmgf 
from the medicated bath of Medea, fcems to have been intended to teach 
the efficacy of warm bathing in retarding the progrefs of old age. The 
words relaxation and bracings which are generally thought expreflive of the 
cffedts of warm and cold bathing, are mechanical terms, properly applied 
to drums or firings; but are only metaphors when applied to the effe^ of 
cold or warm bathing on animal bodies. The immediate caufe of old age 
fecms to refidc in the inirritability of the finer vefftls, or parts of our fyf- 
tem; hence thcfe ceafe to atSl, and collapfe, or become horny or bony. The 
warm bath is peculiarly adapted to prevent thefe circumftances by its in- 
creafing our irritability, and by moiftening and foftening the (kin, and the 
extremities of the finer veflels, which terminate in it. To thofe who are 
paft the meridian of life, and have dry flcins, and begin to be emaciated, 
the warm bath, for half an hour twice a week, I beheve to be eminently 
ferviceable in retarding the advances of age. 

Vallifneria, 1. 393. This extraordinary plant is of the clafs Two Houfes^ 
It is found in the Eafl-Tndics, in Norway, and various parts of Italy. Lin. 
Spec. Plant* They have their roots at the bottom of tlie JEUionc; the flowers 
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Cakto I. LOVES OF THE PLANTS. a 

For him (he breathes the filent figh, forlorn, 395 

Each fetting day ; for him each rifing mom. — 

" Bright orbs, that light yon high etherial plain, 

** Or bathe your radiant trefles in the main ; 

** Pale moon, that filverjft o'er night*s fable brow; — 

** For ye were witnefs to his parting vow ! 4CX) 

** Ye (helving rocks, dark waves, and founding (hore, — 

** Ye echoed fweet the tender words he fwore ! — 

•* Can ftars or feas the fails of love retain? 

** O guide my wanderer to my arms again !'* 

Her buoyant IkifF intrepid Ulva guides, 405 

And feeks her Lord amid the tracklefs tides ; 

of the female plant float on the furface of the water, and are furnifhed with 
an elailic fphral ftalk, which extends, or contradls, as the water rifes and 
faUs. This rife or fall, from the rapid defcent of the river, and the moun- 
tain torrents which flow into it, oftfcn amounts to many feet in a few hours. 
The flowers of the male plant are produced under water, and as foon as 
their farina, or duft, is mature, they detach themfelves from the platit, and 
rife to the furface, continue to flourifli, and are wafted by the air, or borne 
l>y the currents to the female flowers. In this refembling thofe tribes of iii- 
feds, where the males at certain feafons acquire wings, but not the females, 
as ants. Coccus, Lampyri«, Phalacna, Brumata, Lichanella. Thefe male 
flowers are hi fuch numbers, though very minute, as frequently to cover the 
furface of the river to conflderable extent. See Families of Plants, tranflated 
Irom Linnaeus, ^ . 677. 

Ulva. 1. 405. Clandeftine Marriage. This kind of fea-weed is buoyed 
lip by bladders of air, which are formed in the duplicatures of its leaved, 
and forms immenfe floating fields of vegetation; the young ones, branchin<r 
out from the larger ones, and borne on fimilar little air-veflels. It is alfo 
foond in the warm baths of Patavia; where the leaves are formed into curi- 
ous cells or labyrinths, for the purpofe of floating on the water. See ulva 
iabyrinthi-formis Lin. Spec. Plant. The air contained in thefe cells was 
found by Dr. Prieftley to be fometimes purer than common air, and fome- 
times lefs pure; the air-bladders of fiih feem to be fimilar organs, and ferve 
to render them buoyant in the water. In fome of thefe, as in the. Cod and 
Haddock, a red membrane, confiding of a great number of leaves or dupli- 
catures, is found within the air-bag, which probably fecretes this air from 
the blood of the animal. (Monro. Phyfiol. of Fifli, p..5i8.) To determine 
whether this air, when fifft feparated from the blood of the animal or plant, 
be dephlogifticatcd air, is worthy inquiry. The bladder-fcna (Colutea), 
and bladder-nut (Staphylasa), have their feed-veffcls diftended with air; the 
Ketmia has the upper joint of the ftcm immediately under the receptacle of 
the flower, much diftended with air : thefe feem to be analogous to the air- 
veflel at the broad end of the eg^, and may, probably, become lefs pure as 
the feed ripens: fome, which I tried, had the purity of the furrounding at- 
mofphere. The air at the broad end of the egg is probably an organ ferv- 
ing the purpofe of refpiration to the young chick; fome of whofe veflels are 
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Her fecrci vows the Cyprian Queen approves. 

And hovering Halcyons guard her infant-loves ; 

Each in his floating cradle, round they throng. 

And dimpling Ocean bears the fleet along. — 41Q 

Tlius o'er the waves, which gently bend and fw^U, 

Fair Galatea fleers her filver fhell ; 

Her playful Dolphins ftretch the filken rein, 

Hear her fweet voice, and glide along the main. 

As round the wild meandering coaft fhe moves 415 

By gufhing rills, rude clifR, and nodding groves ; 

Each by her pine, the Wood-nymplis wave their locks. 

And wondering Naiads peep aqiid the rocks ; 

Pleafed trains of Mermaids rife from coral cells j 

Admiring Tritons found their twifted fliells; 420 

Charm'd o'er the car purfuing Cupids fweep. 

Their fnow- white pinions twinkling in the deep; 

And, as die luftre of her eye (he turns, 

Soft fighs the Gale, and amorous Ocean burns, 

On Dove's green brink the fair Tremdlla flood, 425 

And view'd her playful image in the flood j 

fprcad upon it like a placenta, or permeate it. Many arc of opinion that 
even the placenti of the human fcctus, and cotyledons of quadrupeds, are 
refpiratory organs ratj cr than nutritious ones. 

i'hc air in the hollow ftcms of graffes, and of fome umbelliferous plants, 
bears analogy to the air in the quills, and in fome of the bones of birds; fup- 
plying the place of the pith, which ihrivels up after it has perfumed its 
ofHce of protruding the youn^ ftem or feather. Some of thefe cavities of the 
bones are faid to communicate with the lungs in birds.. Phil. Tranf. 

The air-bladders of fifli are nicely adapted to their intended purpofe; for 
though they render them buoyant near the furface, without the labour of 
ufmg their fins, yet, when they left at greater depths, they are no incon- 
venience, as the increafed preffur« of the water condenfes the air which they 
contain, into Icfs fpace. 'I'hus, if a cork or bladder of air was immerfed a 
very great depth in the ocean, it would be fo mi^ch compr-effed, as to become 
fpecifically a& heavy as the water, and wQuld remain there. It is probable 
the unfortimatc ?vlr. Day, who was drowned in a dlving-ibSp of his own 
condruAion, mifcarried from not attending to this circumftance: it b pro- 
bable the quantity of air he took down with him, if he defcended much 
lower than he expcdlcd, was condenfcd into fo fmall a fpace as not to render 
the Ihip buoyant when he endeavoured to afcend. 

Tn-Mella. 1. 425. Clardeftine marriage. I have frequently obferved fun- 
gufics of this Genus on old rails, and on the ground, to become a tranfpa- 
rent jcliy, after they had heen frozen in autumnal mornings; which is a cu- 
rious property, and diflinguifhes them from fome other vegetable mucilage; 



Canto I. LOVES OF THE PLANTS. 37 

To each rude rock, lone dell, and echoing grove, 

Sung the fweet forrows of her fecret love. 

*' Oh, flay ! — return !" — along the founding fliore 

Cry'd the fad Naiads,^ — flic return'd no more ! — 43O 

Now girt with clouds the fullen Evening frown'd, 

And withering Eurus fwept along the ground; 

The mifty moon withdrew her horned light. 

And funk with Hefper in the fkirt of night ; 

No dim eleSfic ftreams, (the northern dawn) 435 

With meek eflFulgence quiver'd o'er the lawn \ 

No ftar benignant fliot one tranfient ray 

To guide or light the wanderer on her way. 

Round the dark craggs the murmuring whirlwinds blow, 

"JVoods groan above, and waters roar below ; 440 

As o'er the fteeps with paufing foot flie moves, 

The pitying Dryads fliriek amid their groves. 

She flies — flip flops — flie pants — flie looks behind^ 

And hears a demon howl in every wind, 

— As the bleak blaft unfurls her fluttering veft, 445 

^old beats the fnow upon her fliuddering breaft ; 

for I have obferved that the pafte made by boiling \vheat-flour in water, 
ceafes to be adhefive after having been frozen. I fufpeAcd that the Tremella 
Noftoc, or ilar-jelly, alfo had been thus produced; but have fipce been well 
informed, that the Tremella Noftoc is a mucilage voided by Herons aft«r 
they have eaten frogs; hence it has the appearance of having been prefled 
through a hole ; and lijnbs of frogs are faid fometimes to be found amongft 
it: it is always feen ^pon plains, or by the fides of water, places which 
Herons generally frequent. ' 

Some of the^fungufle^ are fo acrid, that a drop of their juice blifters the 
tongue; others intoxicate thofe who eat them. The OHiacks, in Siberia, 
ufe them for the latter purpofe ; one fungus of the fpecies Agaricus Mufca- 
rum, eaten raw, or the decod^ion of three of them, produces intoxication 
for 12 or 16 hours. Hiiloryof Ruffia, vol. i. Nichols. 1780. As all acri4 
plants become lefs fo, if cxpofed to a boiling heat, it is probable the com- 
mon mufliroom may fometimes difagree from being not fufficiently ftewed. 
The Oftiacks blifter their flcin by a fungus found on Birch-trees; and ufe the 
Agaricus officin. for Soap. lb. 

There was a difpute whether the funguffes ihould be claifed in the animal 
or vegetable department. Their animal tafte in cookery, and their animal ' 
fmell when burnt, together with their tendency to putrefadion, infomuch 
that the Phallus impudicus has gained the name of ilink-horn ; and, laftly, 
their growing and continuing healthy without light, as the Licoperdon tu- 
ber or fruffle, and the fungus vinofus or mucor in dark cellars, and the efi 
culenC mulhrooms on beds covered thick with ilraw, would feem to fhew 
that they approach towards the animals, or make a kind of ifthmus, con-^ 
celling the two mighty kingdoms of animal and of vegetable nature. 
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Through her numb'd limbs the chill fenfations dart. 

And the keen ice-bolt tremWes at her heart. 

" I fink, I fell ! oh, help me, help !*' (he cries. 

Her fiiffening tongue the uniinifhed found denies; 450 

Tear after tear adown her cheek Aicceeds, 

And pearls of ice beftrew the glittering mead^; 

Congealing fnows her lingering feet furround, 

Arreft her flight, and root her to the ground ; 

With fuppliant arms Ihe pours the fiknt prayer ; 455 

Her fuppliant arms hang cryftal in the air; 

Pellucid films her fhiyering neck o'erfprcad. 

Seal her mute lips, and filver o*er her head; 

Veil her pale bofom, glaze her lifted hands. 

And, fhrined in ice, the beauteous ftatue ftands. 466 

— DovE*s azure nymphs, on each revolving year. 

For fair Tremella (bed the tender tear ; 

With rufh-wove crowns in fad proceflion move. 

And found the forrowing fliell to haplefs love/* 

Here paufed the MusE, — acTo(s the darken^ pole 465 
Sail the dim clouds, die echoing thunders roll ; 
The trembling Wood-nymphs, as the tempeft lowers. 
Lead the gay Goddcfs to their inmofl bowers ; 
Hang the mute lyre, the laurel (hade beneath. 
And round her temples bind the myrtle wreath. 470 

— Now the light fwallow, with her airy brood. 
Skims the green meadow, and the dimpled flood ; 
Loud fhrieks the lone thrufli from his leaflefs thorn. 
Til* alarmed beetle fdunds his bugle horn ; 
Each pendant fpider winds with fingers fine 475 

His ravel'd clue, and climbs along the line ; 
Gay Gnomes in glittering circles fiand aloof, 

. beneath a fpreading mufliroom's fretted roof; 
^jfi^if^ bees, returning^ feek their waxen cells, 

'Aiid Sylphs cling, quivering, in the lily*s bells. 480 

Through the ftill air dcfcend the genial ihowers. 
And pearly rain-drops deck the laughing flowers. 



INTERLUDE I. 



Bookseller , X OUR verses, Mr. Botanist, consist oi fiure Jescriji- 
tion; 1 hope there is sense in the note^w 

P^et, I atii only a fiower-painter, or occasionaily attempt a 
landskip ; and leave the human figure, with the subjedts of history^ 
to abler artists. 

B. It is well to know what subjects are within the limits of 
your pencil ; many have failed of success from the Want of this self* 
knowledge. But pray tell me, what is the essential difference be- 
tween Poetry and Prose? is it solely the melody or measure of the 
language ? 

P* I think not solely ; for some prose has its melody, and eveiL 
measure. And good verses, well spoken in a language unknown 
to the hearer, are not easily to be distinguished from good prose. 

B. Is it the sublimity, beauty, or novelty of the sentiments? 

P. Not so; for sublime sentiments are often better expressed 
in prose. Thus when Warwick, in one of the plays of Shake- 
speare, is left wounded on the field, after the loss of the battle^ 
and his friend says to him, ** O, could you but fly!" what can 
be more sublime than this answer, " Why, then, I would not 
fly.'* No measure of verse, I imagine, could add dignity to this 
sentiment. And it would be easy to select examples of the beau- 
tiful or new from prose writers, which, I suppose, no measure of 
rerse could improve. 

B. In what, then, consists the essential difference between 
Poetry and f^rose? 

jP. Next to the measure of the language, the principal 'llis- 
tindtion appears to me to consist in this : that Poetry admits [<fi\. 
^ut few words expressive of very abstra6led ideas, whereas Bro^ilf 
abounds with them. And as our ideas derived from visible "ob- 
jects are more distindl than those derived from the objeds of our 
other senses, the words expressive of these ideas belonging to vi- 
won, make up the principal part o/ poetic language. That is, 
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the Poet writes principally to the tycy the Prose writer uses more 
abstraded terms. Mr. Pope has written a bad verse in the Wind- 
tor Forest : 

" And Kennet swife for siljrer Eels reiumm^dJ** 

The word renown'd docs not present the idea of a visible objed 
to the mind, and is thnece prosaic. But change this line thus: 

" And Kennet swift, where silver Graylings /A^y," 

and it becomes poetry, because the scenery is then brought before 
ftie eye. 

B. This may be done in prose. 

P, And when it is done in a single word, it animates the prose; 
so it is more agreeable to read 'in Mr. Gibbon's History, " Ger^ 
many was at this time over-shadauyed with extensive forests," than 
Germany was at this time full of extensive forests. But where 
this mode of expression occurs too frequently, the prose approaches 
to poetry : and in graver works, where we expe<5t to be instru6led 
rather than amused, it becomes tedious and impertinent. Some 
parts of Mr. Burke's eloquent orations become intricate and ener- 
vated by superfluity of poetic ornament; which quantity of orna- 
ment would have been agreeable in a poem^ where much orna- 
ment is expe£ted. 

B. Is, then, the office of Poetry only to amuse ? 

P. The Muses are young Ladies; we expert to see them dres- 
sed ; though not like some modern beauties, with so much gauze 
and feather, that " the Lady herself is the least part of her." 
There are, however, didadic pieces of poetry, which are much 
admired, as the Georgics of Virgil, Mason's English Garden, 
Haley's Epistles; nevertheless. Science is best delivered in prose, 
as its mode of reasoning is from stricter analogies than metaphors 
or similies. 

B. Do not Personifications and Allegories distinguish Poetry ? 

P. These are other arts of bringing objects before the eye; or 
of expressing sentiments in the language of vision; and are, in- 
deed, better suited to the pen than the pencil. 

B, That is strange, when you have just said they are used to 
bring their objecfls before the eve. 

P. Li Poetry ihe personification or allegoric figure is generally 
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indjstini£l, and therefore does not strike us so forcibly as to make 
us attend to its improbability; but in painting, the figures being 
all much more distind, their improbability becomes apparent, 
and seizes our attention to it. Thus the person of Concealment 
is very indistin6t, and therefore does not compel us to attend to its 
improbabihty, in the following beautiful lines of Shakespeare : 

" She never told her love; 

But let Concealmenti like a worm i' th' bud, 
Feed on her damask cheek.": 

I 

But in these lines below the person of Reason obtrudes itself into 
Qur company, and becomes disagreeable by its distin£tness, and 
consequent improbability: 

" To Reason I flew, and intreated her aid. 

Who paused on my case, and each circumstance weigh'd ; 

Then gravely reply 'd, in return to my prayer. 

That Hebe was fairest of all that were fair. 

That's a truth, reply'd I, I've no need to be taught, 

I came to you. Reason, to find out a fault. 

If that's all, says Reason, return as you came, 

To find fault with Hebe would forfeit my name." 

Allegoric figures are, on this account, in general, less matiage- 
able in painting and in statuary than in poetry ; and can seldom 
be introduced in the two former arts in company with natural 
figures, as is evident from the ridiculous efFcd of many of the 
paintings of Rubens, in the Luxemburgh gallery; and for this 
, reason, because their improbability becomes more striking, when 
there are the figure^ of real persons by their side to compare 
them with. 

Mrs. Angelica Kauffman, well apprised of this circumstance, 
has introduced no mortal figures amongst her- Cupids and her 
Graces. And the great Roubiliac, in his unrivalled monument 
of Time and Fame struggling for the trophy of General Wade, 
-has only hung up a medallion of the head of the hero of the piece. 
There are, however, some allegoric figures, which we have so 
often heard described or seen delineated, that we almost forget 
that they do not exist in common life; and thence view them 
without astonishment; as the figures of the heathen mythology^ 
PartII. F ' " 
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of angels, devils, death, and time; and almost believe them to 
be realities, even when they are mixed with representations of the 
natural forms of man. Whence I conclude, that a certain degree 
of probability is necessary to prevent us from revolting with dis- 
taste from unnatural images, unless we are otherwise so much in- 
terested in the contemplation of them as not to perceive their im- 
probability. 

B. Is this reasoning about degrees of probability just? — ^When 
Sir Joshua Reynolds, who is unequalled both in the theory and 
practice of his art, and who is a great master of the pen as well 
as the pencil, has asserted, in a discourse delivered to the Royal 
Academy, Decetiiber 1 1, 1 786, that " the higher styles of paint- 
ing, like the higher kinds of the Drama, do not aim at any thing 
like deception ; or have any expectation that the speftators should 
think the events there represented as really passing before them." 
And he then accuses Mr. Fielding of bad judgment, when he at- 
tempts to compliment Mr. Garrick in one of his novels, by in- 
troducing an ignorant man, mistaking the representation of a scene 
in Hamlet for a reality ; and thinks, because he was an ignorant 
man, he was less liable to make such a mistake. 

P. It is a metaphysical question, and requires more attention 
than Sir Joshua has bestowed upon it. — You will allow that we 
are perfectly deceived in our dreams : and that even in our wak- 
ing reveries, we are often so much absorbed in the contemplation 
of what passes in our imaginations, that, for a while, we do not 
attend to the lapse of time, or to our own locality; and thus suf- 
fer a similar kind of deception, as in our dreams. That is, we 
believe things present before bur eyes, which are not so. 

There are two circumstances which contribute to this complete 
deception in our dreams: First, because, in sleep, the organs of 
sense are closed or inert, and hence the trains of ideas associated in 
our imaginations are never interrupted or dissevered by the irrita- 
tions of external objefts, and cannot, therefore, be contrasted with 
our sensations. On this account, though we are afFefted with a va- 
riety of passions in our dreams, as anger, love, joy, yet we never 
experience surprize. For surprize is only produced when any ex- 
ternal irritations suddenly obtrude themselves, and dissever our 
passing trains of ideas. 

Secondly, because, in sleep, there is a total suspension of our 
voluntary power, both over the muscles of our bodies, and the 
ideas of our minds ; for we neither walk about, nor reason in com^ 
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plete sleep. Hence, as the trains of our ideas are passing in our 
imaginations in dreams, we cannot compare them with our pre- 
vious knowledge of things, as we do in our waking hours; for 
this is a voluntary exertion, and thus we cannot perceive their in- 
congruity. 

Thus we are deprived, in sleep, of the only two means by 
which we can distinguish the trains of ideas passing in our ima* 
ginations, from those excited by our sensations; and are led by 
their vivacity to believe them to belong to the latter. For the vi- 
vacity of these trains of ideas, passing in the imagination, is greatly 
increased by the causes above-mentioned ; that is, by their not 
being disturbed or dissevered either by the appulses of external 
bodies, as in surprize, or by our voluntary exertions in, compar- 
ing them with our previous knowledge of things, as in reasoning 
upon them. 

B, Now to apply, 

P. When, by the art of the Painter or Poet, a train of ideas is 
suggested to our imaginations, which interests us so much by the 
pain or pleasure it affords, that we cease to attend to the irritations 
of common external objects, and cease also to use any voluntary 
efforts to compare these interesting trains of ideas with our 
previous knowledge of things, a complete reverie is produced : 
during which time, however short, if it be but for a moment, the 
obje^s themselves appear to exist before us. This, I think, has 
been called, by an ingenious critic, " the ideal presence" of such 
objeds. (Elemients of Criticism, by Lord Kaimes.) And in re- 
spe£t to the compliment intended by Mr. Fielding to Mr. Garrick, 
it would seem that an ignorant rustic at the play of Hamlet, who 
has some previous belief in the appearance of Ghosts, would 
sooner be liable to fall into a reverie, and continue in it longer, 
than one who possessed more knowledge of the real nature of 
things, and had a greater facility of exercising his reason. 

B» It must require great art in the Painter or Poet to produce- 
this kind of deception. 

P. The matter must be interesting from its sublimity, beauty, 
or novelty; this is the scientific part; and the art consists in bring- 
ing these distinctly before the eye, so as to produce (as above- 
mentioned) the ideal presence of the objedl, in which the great 
Shakespeare particularly excells. 

B. Then it is not of any consequence whether the representa- 
tions correspond with nature? 
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P. Not if they so much interest the reader or spectator as to 
induce the reverie above described. Nature may be seen in the 
market-place, or at thccard-table; but we exped something more 
than this in the play-house or pi6hire-room. The farther the 
artist recedes from nature, the greater novelty he is likely to pro- 
duce; if he rises above nature, he produces the sublime; and 
beauty is probably a sele^ion and new combination of her most 
agreeable parts. Yourself will be sensible of the truth of this doc- 
trine, by recollecting over in your mind the 'works of three of 
our celebrated artists. Sir Joshua Reynolds has introduced sub- 
limity even into its portraits; we admire the representation of 
persons, whose reality we should have passed by unnoticed. Mrs. 
Angelica KaufFman attracts our eyes with beauty, which, I suppose, 
no where exists; certainly few Grecian feices are seen in this coun- 
try. And the daring pencil of Fuscli transports us beyond the 
boundaries of nature, and ravishes us with the charm of the most 
interesting novelty. And Shakespeare, who excells in all these 
together, so far captivates the spectator, as to make him unmind-i 
ful of every kind of violation of time, place, or existence. As„ 
at the first appearance of the Ghost of Hamlet, *' his ear must 
be dull as the fat weed which roots itself on Lethe's brink," who 
can attend to the improbability of the exhibition. So, in many 
scenes of the Tempest, we perpetually believe the a6lion passing 
before our eyes^ and relapse, with somewhat of distaste, into 
common life, at the intervals of the representation. 

B, I suppose a poet of less ability would find such great ma- 
chinery difiicult and cumbersome to manage ? 

P. Just so, we should be shocked at the apparent improbabili- 
ties. As in the gardens of a Sicilian nobleman, described in Mr. 
Brydone's and in Mr. Swinburne's travels, there are said to be six 
hundred statues of imaginary monsters, which so disgust the spec- 
tators, that the State had once a serious design of destroying them; 
and yet the very improbable monsters in Ovid's Metamorphoses 
have entertained the world for many centuries. 

B. The monsters in your Botanic Garden, I hope, arc of the 
latter kind ? 

P. The candid reader must determine. 
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CANTO II, 

jl\.GAIN the Goddefs ftrikes the golden lyre, 
And tunes to wilder notes the warbling wire ; 
With foft fufpended ftep Attention moves, 
And Silence hovers o'er the liAening groves ; 
Orb within orb the charmed audience throng, 
And the green vault reverberates the fong. 

** Breathe foft, ye Gales!'* the fair Carlina cries, 
^* Bear on broad wings your Votrefs to the ikies. 



Carlina, 1. 7. Carlinc Thiftle. Of the claTg Confederate Malei. The 
feeds of this and of many other plants of the lame clafs are fumiflied with 9 
plume, by which adniirable mechanifm they perform long aerial journeys, 
crofling lakes and deferts, and are thus difl*eminated far from the original 
plant, and have much the appearance of a Shuttlecock as they fly. The 
wings are of different conflrut^ion, fome being like a divergent tuft of hairs, 
others are branched like feathers, fome are elevated from the crown gf the 
feed by a (lender foot-flalk, which gives them a very elegant appearance, 
others (it immediately on the crown of the feed. 

Nature has many other curious vegetable contrivances for the dif^erfion 
of feeds: fee note on Helianthus. But perhaps none of them has more the 
appearance of defign than the admirable apparatus of Tillandfia for thispur*? 
pofe. This plant grows on the branches of trees, like the miiletoe, and never 
on the ground; the feeds are furni(hed with many long threads on their 
crowns; which, as they are driven forwards by the winds, wrap round the 
arms of the trees, and thu% hold them fall till they vegetate. This is very 
analogous to the migration of Spiders on the goffamer, who are faid to attach 
themfelves to the end of a long thread, and rife thus to the tops of trees or 
buildings, as the accidental breezes carry them. 



••{ 
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** How fweetly mutable yon orient hues, 

** As Morn's fair hand her opening rofes ftrcws ; lo 

** How bright, when Iris, blending many a ray, 

*' Binds in embrolder'd wreath the brow of Day ; 

** Soft, when the pendant Moon with luftres pale 

** O'er heaven's blue arch unfurls her milky veil ; 

** While from the north long threads of filvcr light 15 

" Dart on fwift (buttles o'er the tiffued night ! 

** Breathe foft, ye Zephyrs ! hear my fervent fighs, 

*' Bear on broad wings your Votrcfs to the fkies !" — — 

— Plume over plume in long divergent lines 

On whale-bone ribs the fair Mechanic joins; 20 

Inlays with eider down the lilkcn firings, 

And weaves in wide expanfe Daedalian wings ; 

Round her bold fons the waving pennons binds. 

And walks widi angel-flcp upon the winds. 

So on the fhorelefs air the intrepid Gaul ^5 

Launch'd the vaft concave of his buoyant ball. — 
Journeying on high, the filkcn caftle glides 
Bright as a meteor through the azure tides ; 
O'er towns, and towers, and temples, wins its way, 
Or mounts fublime, and gilds the vault of day. 3a 

Silent with upturn'd eyes unbreathing crowds 
Purfue the floating wonder to the clouds ; 
And, flufh'd with tranfport or benumb'd widi fear. 
Watch, as it rifes, the diminifli'd fphere. 
— Now lefs and lefs ! — and now a fpeck is fecn ! — 35 

And now the fleeting rack obtrudes between ! — 
With bended knees, raifed arms, and fuppliant brow, 
To every fhrine with mingled cries they vow. — 
** Save Him, ye Saints ! who o'er the good prefide ; 
** Bear Him, ye Winds ! ye Stars benignant ! guide.'* 40 
— The calm Philofopher in ether fails. 
Views broader flars, and breathes in purer gales ; 
Sees, like a map, in many a waving line. 
Round Earth's blue plains her lucid waters (hine; 
Sees at his feet the forky lightnings glow, 4c; 

And hears innocuous diunders roar below* 
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— Rife, great Mongolfier ! urge thy venturous flight 

High o'er the Moon's pale ice-reflefted light ; 

High o'er the pdarly Star, whofe beamy horn 

Hangs in the eaft, gay harbinger of morn ; 50 

Leave the red eye of Mars on rapid wing, 

Jove's ftlver guards, and Saturn's cryftal ring; 

Leave the fair beams, which, liTuing from afar, 

Play with new luftres round the Georgian ftar; 

Shun with ftrong oars the Sun*s attradlive throne, 55 

The fparkling zodiac, and the milky zone ; 

Where headlong Comets, with increafing force, 

Through other fyftems bend their blazing courfc. — 

For thee Caffiope her chair withdraws. 

For thee the Bear rctrafb his fliaggy paws ; 60 

High o'er the North thy golden orb (hall roll, 

And blaze eternal round the wondering pole. 

So Argo, rifing from the fouthern main, 

Lights with new ftars the blue etherial plain ; 

With favouring beams the mariner proteds, 65 

And the bold courfe, which firft it fteer'd,* diredis. 

Inventrefs of the Woof, fair Lina flings 
The flying fhuttle through the dancing ftrings ; 
Inlays the broider'd weft with flowery dyes, 
Quick beat the reeds, the pedals fall and rife; 70 

Slow from the beam the lengths of warp unwind. 
And dance and nod the maflTy weights behind. — 
Taught by her labours, from the fertile foil 
Immortal Is is clothed the banks of Nile; 



for tbee the Bear, 1. 6o. Tibi jam brachia contrahit ardens Scorpius. 
Virg. Georg. 1. i* 34. A new ftar appeared in Caffi6pe*s chair in 157a. 
Hcrfchel^ Conftru<9:ion of the Heavens. Phil, Tranf. vol.Ixxv. p. %66. 

Linum,\,6T» Flax. Five males and five females. It was firft found on 
the banks of the Nile. The Linum Lnfitanicum, or Portugal flax, has ten 
males : fee the note on Curcuma. Ifis was faid to invent fpinning and weav* 
ing : mankind before that time were clothed with the ikins of animals. 
The fable of Arachne was to compliment this new art of fpinning and weav- 
ing, fuppofcd to furpafs in finenefs the web of the Spider, 
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And fair Arachne with her rival loom 75 

Found undefcrvcd a melancholy doom. — 

Five Sifter-nymphs with dewy fingers twine 

The beamy flax, and ftretch the fibre-line ; 

QmIcIc eddying threads from rapid fpindles reel, 

Or whirl wid\ beaten foot the dizzy wheel, 80 

— CharmM round the bufy Fair five fhepherds prefs, 

Praife the nice texture of their fnowy drefs. 

Admire the Arcifts, and the art approve, 

And tell with honey'd words the tale of love. 

So now, where Derwent rolls his du(ky floods 85 

Through vauhcd mountains, and a night of woods, 
The Nymph, Gossypia, treads the velvet fod. 
And warms with rofy fmiles the watery God ; 
His ponderous oars to flender fpindles turns. 
And pours o'er mafly wheels his foamy urns ; 90 

With playful charms her hoary lover wins, 
And wields his trident, — while the Monarch fpins- 



Cojfypia. 1. 87. GofTypium. The cotton plant. On the river Derwent, 
near Matlock, in Derbyfhire, Sir Richard Arkwright has ereded his cu- 
rious and magnificent machinery for fpinning cotton, which had been in 
vain attempted by many ingenious artifts before him. The cotton-wool is 
firft picked from the pods and feeds by women, h is then carded by cylin- 
drical cards^ which move againft each other, with different velocities. It is 
taken from thefe by an iron-band or comb, which has a motion (imilar to 
that of fcratching, and takes the wool off the cards longitudinally in refped 
to the fibres or flaple, producing a continued line loofely cohering, called 
the Hove or Having, This Rove, yet very loofely twiftecl, is then received 
or drawn into a ivbirling canifer^ and is rolled by the centrifugal force in 
fpiral lines within it ; being yet too tender for the fpindle. It is then paffed 
between iivo pairs of rollers ; the fecond pair moving fader than the firil 
elongate the thread with greater equality than can be done by the hand; 
and is then twilled on fpoles or bobbins. 

The great fertility of the Cotton-plant in thefe fine flexile threads, while 
thofe from Flax, Hemp, and Nettles, or from the bark of the Mulberry- 
tree, require a previous putrefadion of the parenchymatous fubftance, and 
much mechanical labour, and afterwards bleaching, renders this plant of 
great importance to the world. And fmce Sir Richard Arkwright*s inge- 
nious machine has not only greatly abbreviated and fimplified the labour and 
art of carding and fpinning the Cotton-wool, but performs both thefe cir- 
cumdanccs better than can be done by hand, it is probable, that the clothing 
of this fmall feed will become the principal clothing of mankind ; though 
animal wool and filk may be preferable in colder climates, as they are more 
imperfcifb condudors of heat, and are thence a warmer clothing. 
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— Firft with nice eye emerging Naiads cull 

From leathery pods the vegetable wool ; 

With wiry teeth revolving cards releafe 95 

The tangled knots, and fmoolh the ravellM fleece; . 

Next moves the iron-hand with fingers fine, 

Combs the wide card, and forms the eternal line; 

Slow, with foft lips, the whirling Can acquires 

The tender fkeins, and wraps in rifing fpires; 100 

With quickenM pace fuccejfive rollers move, 

And thefe retain, and thofe extend the rove ; 

Then fly the fpoles, the rapid axles glow. 

And flowly circumvolves the labouring wheel below. 

Papyra, throned upon the banks of Nile, 105 

Spread her fmooth leaf, and waved her filver fliyle. 
— The ftoried pyramid, the laurel'd buft. 
The trophy'd arch had crumbled into duft ; 

Emerging Naiads, 1. 93. — earn circum Milefia vellera Nymphas 

Catpebant, hyali faturo fucata colore. 

Virg. Georg. IV. 334. 

Cyperus. Papyrus, 1. 105. Three males, one female. The leaf of this 
{>lant was firfl ufed for paper, whence the vrord paper; and leaf, or folium, 
for a fold of a book. Afterwards the bark of a fpecies of mulberry was 
ufed; whence liier fignifies a book, and the bark of a tree. Before the in- 
vention of letters mankind may be faid to have been perpetually in their in- 
fancy, as the arts of one age or country generally died with their inventors* 
Whence arofe the policy, which ilill continues in Tndoftan, of obliging the 
fon to . pra<5life the profeflion of his father. After the difcovery of letters, 
the fadfcs of Aflrononiy and Chemiftry became recorded in written language, 
though the ancient hieroglyphic charaders for the planets and metals conti- 
nue in ufe at this day. The antiquity of the invention of mufic, of ailrono- 
xnical obfervations, and the manufadure of Gold and Iron, are recorded in 
Scripture. 

About twenty letters, ten cyphers, and feven crotchets, reprefent by their 
numerous combinations all our ideas and fenfations! the muiical chara<5lers 
are probably arrived at their perfedion, unlefs emphafis, and tone, and 
fwell could be exprefTed, as well as note and time. Charles the Twelfth of 
Sweden had a delign to have introduced a numeration by fquares, inftead of 
by decimation, which might have ferved the purpofcs of philofophy better 
than the prefent mode, which is faid to be of Arabic invention. The Al- 
phabet is yet in a very imperfed ftate; perhaps feventeen letters could ex- 
prefs all the fimple founds in the European languages. In China they have 
not yet learned to divide their words into fyllables, and are thence neceifitat- 
ed to employ many thoufand charaders; it is faid above eighty fhoufand. 
It is to be wiflied, in this ingenious age, that the European nations would 
accord to reform our alphabet. 

Part 11. G 
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The facrcd fymbol, and the epic fong, 

(Unknown the charadlcr, forgot the tongue^) no 

With each unconquerM chief, or fainted maid, 

Sunk undiilinguifh'd in Oblivion's fhade. 

Sad o'er the fcattcr'd ruins Genius figh'd, 

And infant Arts but leam'd to lifp, and died. 

Till to aftonifli'd realms Papyra taught 115 

To paint in myftic colours Sound and Thought. 

With Wifdom's voice to print the page fublime. 

And mark in adamant the (leps of Time. 

— Three favoured youths her foft attention fhare, 

The fond difciples of the fludious Fair, 1 20 

Hear her fvveet voice, the golden procefs prove ; 

Gaze, as they learn ; and, as they liften, love. 

The firji from Alpha to Omega joins 

The lettered tribes along the level lines ; 

Weighs with nice ear the vowel, liquid, furd, 125 

And breaks in fyllables the volant word. 

Then forms the next upon the marftiall'd plain. 

In deepening ranks, his dexterous cypher-train ; 

And counts, as wheel the decimating bands, 

The dews of Egypt, or Arabia's fands. 130 

And then fie thirds on four concordant lines, 

Prints the lone crotchet, and the quaver joins ; 

Marks the gay trill, the folemn paufe infcribes, 

And parts with bars the undulating tribes. 134 

Pheafed, round her cane- wove throne, the applauding crowd 

Clapp'd their rude hands, their fwarthy foreheads bow'd ; 

With loud acclaim, " a prefent God!" theycry'd, 

" A prefent God!" rehpllowing fhores reply'd. — 

Then peal'd at intervals, with mingled fwell, 

'I'he echoing harp, (lirill clarion, horn^ and fhell ; 140 

While Bards ecftatic, bending o'er the lyre, 

Struck deeper chords, and wing'd the fong with fire. 

Then mark'd Aftronomers, with keener eyes. 

The Moon's refulgent journey through the flues,; 

Watch'd the fwift Comets urge their blading cars, 145 

And weigh'd the Sun with his revolving Stars. 
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High raifed the Chemifts tlieir Hermetic wands, 

(And changing forms obey'd their waving hands,} 

Her treafured Gold from Earth's deep chambers tore, 

Or fufed and hardened her chalybeate ore. I5P 

All with bent knee from fair Papyra claim. 

Wove by her hands, the wreath of deathlefs fame. 

— Exulting Genius crown'd his darling child, 

The young Arts clafp'd her, knees, and Virtue fmil'd. 

So now Del ANY forms her mimic bowers, 15S 

Her paper foliage, and her filken flowers ; 
Her virgin train the tender fciflars ply, 
Vein the green leaf, the purple petal dye : 
Round wiry ftems the flaxen tendril bends, 
Mofs creeps below, and waxen fruit impends. 160 

Cold Winter views, amid his realms of fnow, 
Delany's vegetable ftatues blow; 
Smooths his ftern brow, delays his hoary wing, 
And eyes with wonder all the blooms of fpring. 

The gentle Lapsana, TSSy^lphma fair, 165 

And bright Calendula with goklen hair, 



So nonv Delany, L 155. Mrs. Delany has finiihed nine hundred and fe- 
venty accurate and elegant reprefentations of different vegetables, with the 
parts of their flowers, fructification, &c. according with the claffification of 
Linnaeus, in what (he terms paper-mofaic. She began this work at the age 
of 74, when her fight would no longer ferve her to paint, in which fhe 
much excelled; between her age of 74 and 8z, at which time her eyes quite 
failed her, ihe executed the curious Hortus ficcus above-mentioned, which I 
fuppofe contains a greater number of plants than were ever before drawn * 
from the life by any one perfon. Her method confiiled in placing the leaves 
of each plant with the petals, and all the other parts of the flowers, on coloured 
paper, and cutting them with fciffars accurately to the natural fize and form, 
and then pafling them on a dark ground ; the effedl of which is wonderful, 
and their accuracy lefs liable to fallacy than drawings. She is at this time 
(1788) in her 89th year, with all the powersof a fine underflanding flill un- 
impaired. I am informed another very ingenious lady, Mrs. Nordb^ is con- 
fh'udling a fimilar Hortus ficcus, or Paper-garden; which fhe executes on a 
ground of vellum with fuch elegant tafle and fcientific accuracy, that it can- 
not fail to become a work of ineflimable value. 

Lapfanot Nympbaa alboy Calendula, 1. 1 65. And many other flowers clofe 
and open their petals at certain hours of the day; and thus conflitute what 
Linnseus calls the Horologe, or Watch of Flora. He enumerates 46 flowers, - 
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Watch with nice eye the Earth's diurnal way, |R 

Marking her folar and fidereal day, |I 

Her flow nutation, and her varying clime, II 

•And trace widi mimic art the march of Time; '7^ M 

Round his light foot a magic chain they fling. 

And count tlie quick vibrations of his wing. — * 

Firft in its brazen cell reludlant roU'd, 

Bends the dark fpring in many a fteely fold. 

On fpiral brafs is ftretch'd the wiry thong, • 175 

Tooth urges tooth, and wheel drives wheel along ; 

In diamond-eyes the polifh'd axles flow, 

Smooth Aides the hand, the balance pants below. 

Round the white circlet, in relievo bold, 

A Serpent twines his fcaly length in gold ; 180 

And brightly pencil'd on the enamePd fphere. 

Live the fair trophies of the pafling year. 

— =Here Timers huge fingers grafp his giant mace, 

And da(h proud Superftition from her bafe ; 



which poffefs this kind of fenfihility. I (hall mentioB a lew of them* 
with their refpedive hours of riling and fetting, as Linnseus terms them. 
He divides them firft into meteoric flowers, which lefs accurately ohferve the 
hour of unfolding, hut are expanded fooner or later, according to the cloudi- 
nefs, moifture, or preffure of the atmofphere. ad. Tropiced flowers open in 
the morning and clofe before evening every day ; but the hour of the ex- 
panding becomes earlier or later, as the length oi the day increafes or de- 
creafes. 3dly. MquimB'tal flowers, which open at a certain and exad hour 
of the day, and for the moft part clofe at another determinate hour. 

Hence the Horologe or Watch of Flora, is formed from numerous plants, 
of which the following are thofe moft common in this country. JLeontodon 
taraxacum, Dandelion, opens at 5 — 6, clofes at 8-<-9. Hieracium pilofella, 
moufe-ear hawkweed, opens at 8, clofes at a. Sonchus bevis, fiuooth Sow- 
thiftle, at 5 and at li — la. LaAuca fativa, cultivated Lettice, at 7 and at 
10. Tragopogon luteum, yellow Goats-beard, at 3 — $ and at 9—10. Lap- 
fana, nipplewort, at 5 — 6 and at 10— i. Nymphaea alba, white water lily, 
at 7 and 5. Papaver nudicaule, naked poppy, at 5 and at 7. HemerocalUs 
fulva, tawny Day-lily, at 5 and at 7 — 8. Convulvulus, at 5—6. Malva, 
Mallow, at 9 — lo, and at i. Arenarea purpurea, purple Sandwort, at 9 — 10, 
and at ^ — 3. Anagallis, pimpernel,, at 7—8. Portulaca hortenfis, garden 
. Piirflain, at 9 — 10, and at 11 — 12. Dianthus prolifer, proliferous Fink, at 
8 and at i. Cichoreum, Succory, at 4 — $, Hypochxris, at 6-— 7, and at 
4 — 5. Crepis, at 4 — ^5, and at 10 — II. Picris, at 4—5, and at 12. Ca- 
lendula field, at 9, and at 3. Calendula African, at 7, and at 3 — ^4. 

As thefc obfervations were probably made in the botanic gardens at Up- 
fal, they muft require farther attention to fuit them to our climate. See 
Stillingfleet*8 Calendar of Flora. 
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t 

Rend her ftrong towers and gorgeous fanes, and (hed 185 

The crumbling fragments round her guilty head. 

There the gay Hours, whom wreaths of rpfcs deck, 

Lead their young trains amid the cumberous wreck, 

And, flowly purpling o'er the mighty wafte, 

Plant the fair growths of Science and of Tafte, 190 

While each light Moment, as it dances by 

With feathery foot and pleafure-twinkling eye, 

Feeds from its baby-hand, with many a kifs, 

The callow neftlings of domeftic Blifs. 

As yon gay clouds, which canopy the fkies, 195 

Change their thin forms, and lofe their lucid dyes; 
So the foft bloom of Beauty's vernal charms 
Fades in our eyes, and withers in our arms. 
— Bright as the filvery plume, or pearly fhell, 
The fnow-white rofe, or lily's virgin bell, aoo 

The fair Helleborus attradiive fhone, 
Warm'd every Sage, and every Shepherd won. — 
Round the gay fifters prefs the enamoured bandsy 
And feek with foft folicitude their hands. 
— Erewhile how chang'd ! — in dim fufFufiori lies 205 

The glance divine, that lighten'd in their eyes; 
Cold are thofe lips, where fmiles feduSive hung. 
And the weak accents linger on their tongue ; 
Each rofeate feature fades to livid green — 
— Difguft, with face averted, fhuts the fcene, 2 10 

So from his gorgeous throne, which awed the world, 
The mighty Monarch of Affyria hurl'd, 

Helleborus. I. 201, Many males, many females. The Helleborus niger, 
or Chriftmas rofe, has a large beautiful white flower, adorned with a circle 
of tubular two-lip*d ncdtaries. After impregnation the flower undergoes a 
remarkable change, the ne<9:aries drop off, but the white corol remains, and 
gradually becomes quite green. This curious metamorphofe of the corol, 
when the nedaries fall off, feems to fliew that the white juices of the corol 
were before carried to the ne<5fcaries, for the purpofe of producing honey : 
becaufe when thefe ne6taries fall ofi*, no more of the white juice is fecrcted 
in the corol, but it becomes green, and degenerates into a calyx. See note on 
Lonicera. The ne<5lary of the Tropaeolum, garden nafturtium, is a coloured 
horn growing from the calyx. 
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SojoumM witli brutes beneath the midnight ftomiy 

Changed by avenging Heaven in mind and form. 

— Prone to the earth he bends his brow fuperb, a 15 

Crops the young floret and the bladed herb ; 

Lolls his red tongue, and from the reedy Cde 

Of flow Euphrates laps the muddy tide. 

Long eagle plumes his arching neck inveft^ 

Steal round his arms, and clafp his fliarpen'd bread; 220 

Dark brinded hairs, in bridling ranks, behind. 

Rife o'er his back, and ruftle in the wind ; 

Clothe his lank fides, his fhrivel'd limbs furround. 

And human hands with talons print the ground. 

Silent, in fhining troops, the Courtier*throng 225 

Purfue their monarch as he crawls along ; 

E'en Beauty pleads in vain with fmiles and tears. 

Nor Flattery's felf can pierce his pendant ears. 

Two Sifter-Nymphs to Ganges' flowery brink 
Bend their light fteps, the lucid water drink, 230 

Wind through tlie dewy rice, and nodding canes, 
(As eight black Eunuchs guard the facred. plains,) 
With playful malice watch the fcaly brood. 
And fhower the inebriate berries on the flood. — 
Stay in -your cryftal chambers, filver tribes ! 235 

Turn your bright eyes, and (hun the dangerous bribes ; 
The tramel'd net with lefs deftru6kion fweeps 
Your curling (hallows, and your azure deeps ; 
With lefs deceit, the gilded fly beneath. 
Lurks the fell hook unfeen, — to tafte is death ! 240 

— Dim your flow eyes, and dull your pearly coat. 
Drunk on the waves your languid forms fliall float. 
On ufelefs fins in giddy circles play. 
And Herons and Otters feize you for tfieir prey. — 

Ttvo Stfler-Nymphi, 1. aap. Menifpcrrmiin. Coceulus. Indian berry. Two 
houfes, twelve males. In the female flower there are two ftyles and eight 
filaments without anthers on their fummits; yhich are called by Linnseus 
eunuchs. See the note on Curcuma. The berry intoxicates fifli. Saint An- 
thony of Padua, when -the people refufcd to hear him, preached to the fiih, 
and converted them. Addiibn*s travels in Italy. 
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So, when the Saint from Padua's gracelefs land 245 

In filent anguiih fought the barren ftrand. 
High on the ftiatter'd beech fublime he flood, 
Stiird with his waving arm the babbling flood ; 
** To Man's dull ear," he cry'd, " I call in vain, 
" Hear me, yc fcaly tenants of the main !-*-" 250 

Misftiapen Seals approach in circling flocks, 
In dufky mail the Tortoife climbs the rocks, 
Torpedoes, Sharks, Rays, Porpus, Dolphins, pour 
Their twinkling fquadrons round the glittering fborc; 
With tangled fins, behind, huge Phocae glide, 255 

And Whales and Grampi fwell the diftant tide. 
Then kneel'd the hoary Seer, to Heav'n addrefs'd 
His fiery eyes, and fmote his founding bread ; 
" Blefs ye the Lord," with thundering voice he cryM, 
** Blefs ye the Lord !" the bending (hores reply 'd; 260 

The winds and waters caught the facred word, 
And mingling echoes fhouted " Blefs the Lord !'* 
The liftening fhoals the quick contagion feel, 
Pant on the floods, inebriate with their zeal, 
Ope their wide jaws, and bow their flimy heads, 265 

And dafh with frantic fins their foamy beds. 

Sopha'd on filk, amid her charm-built towers, 
Her meads of afphodel, and amamnth bowers, 
Where Sleep and Silence guard the foft abodes. 
In fuUen apathy Papaver nods. 270 



Papaver, 1. 170. Poppy. Many males, many females. The plants of 
this clafs are almoil all of them poifonous; the fineft opium is procured by 
wounding the heads of large poppies with a three-edged knife, and tying 
mufcle-fhells to them to catch the drops. In fmall quantities it exhilarates 
the mind, raifes the pailions, and invigorates the body: in large ones it is fuc- 
ceeded by intoxication, languor, ftupor and death. It is cuftomary in India 
for a meffenger to travel above a hundred miles without reft or food, except 
an appropriated bit of opium for himfelf, and a larger one for his horfe at cer- 
tain ftages. The emaciated and decrepid appearance, with the ridiculous 
apd idiotic geftures, of the opium-eaters in Conftantinople, is well dcfcribcd 
in the Memoirs of B^on de Tott. 
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Faint o'er her couch in fcintillating ftreams 

Pafs the thin forms of Fancy and of Dreams; 

Froze by inchantment on the velvet ground. 

Fair youths and beauteous ladies glitter round ; 

On cryftal pededals they feem to figh, 275 

Bend the meek knee, and lift the imploring eye. 

— And now the Sorcerefs bares her fhriverd hand, 

And circles thrice in air her ebon wand ; 

Flufh'd with new life defcending ftatues talk. 

The pliant marble foftening as they walk; 2 So 

With deeper fobs reviving lovers breathe, 

Fair bofoms rife and foft hearts pant beneath ; 

With warmer lips relenting damfels fpeak. 

And kindling blufhes tinge the Parian cheek ; 

To viewlcfs lutes aerial voices fing, 28 J 

And hovering loves are Heard on ruftling wing. 

— She waves her wand again ! — frefli horrors fcize 

Their ftifFening limbs, their vital currents freeze; 

By each cold nymph her marble lover lies. 

And iron flumbers feal her glafly eyes. 290 

So with his dread Caduceus Hermes led 

From the dark regions of the imprifon'd dead. 

Or drove in filent flioals the lingering train 

To Night's dull (hore, and Pluto's dreary reign. 

So with her waving pencil Crewe commands 295 

The realms of Tatte, and Fancy's fairy lands; 
Calls up with magic voice the (hapes, that fleep 
In Earth's dark bofom, or unfathom'd deep ; 
That, fhrined in air, on viewlefs wings afpire, 
Or, blazing, bathe in elemental fire. 300 

As with nice touch her plaftic hand fhe moves, 
Rife the fine forms of Beauties, Graces, Loves; 
Kneel to the fair Inchantrefs, fmile or figh, 
And fade or flourifh, as flie turns her eye. 



Bo nvUh her tvavrtt^ pencil, 1. %()$* Alluding to the many beautiful paint- 
ings by Mifs Emma Crewe. 
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Fair Cist A, rival of the rofy dawn, 305 

Call'd her light choir, and trod the dewy lawn ; 
Haird with rude melody the new-bom May, 
As cradled yet in April's lap (he lay. 

I. 
** Bon> in yon blaze of orient fky, 

" Sweet May ! thy i^diaqt form unfold; 310 

" Unclofe thy blue voluptuous eye, 

" And wave thy fliadowy locks of gold. 

11. 
" For thee the fragrant zephyrs blow, 

" For thee defcends the funny fliower ; 

** The rills in fofter murmurs flow, 3 IS 

" And brighter bloflfoiiis gem the bower. 

III. 
" Light Graces drefs'd in flowery wreaths, 

" And tiptoe Joys their hands combine j 
** And Love his fweet contagion breathes, 

" And laughing dances round thy fhrii^e. 320 

IV. 
** Warm with new life the glittering thrones, 

" On quivering fin and ruftling wing, 
" Delighted join their votive fongs, 

'* And hail thee. Goddess of the Spring.'* 



Cjftus labdaniferus. \, 305. Maqy males, one female. The petals of thU 
beautiful axul ft'agrant ihrub, as well af of the (Enothera, tree primrofe, and 
others, continue expanded but a few hours, falling off about noon, or foon 
after, in hot weather. The moft beautiful flowers of the Cadus grandiflo- 
nis (fee Cerea) are of equally (hort duration, but have their exiftence in the 
night. And the flowers of the Hibifcus trionum are faid to continue but a 
iingle hour. The courtihip between the males and females in thefe flowers 
might be eafily watched; the males are faid to approach and recede from 
the females alternately. The flowers of the Hibifcus fmenfis, mutable rofe, 
live in the Weil-Indies, their native climate, but one day; but have this re- 
markable property, they are white at their firft expanfion, then change to 
deep red, and become purple as they decay. 

The gum or refin of this fragrant vegetable is collected from extenfive 
underwoods of it in the Eafl by a fingular contrivance. I^ong leathern 
thongs are tied to poles and cords, and drawn over the tops of thefe flirubs 
about noon; which thus colle<5l the dud of the anthers, which adheres to the 
leather, and is occafionally fcraped off. Thus, in fome degree, is the manner 
imitated, in which the bee coUeds on his thighs and legs tiic fame mate- 
rial for the condrudion of his combs. 
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O'er the green brinks of Severn's oozy bed, 325 

In changeful rings, her fprightly troops (he led ; 

Pan tripp'd before, where Eudnefs fhades the mead. 

And blew with glowing lip his fevcnfold reed ; 

Emerging Naiads fwell'd the jocund drain, 

And aped with mimic ftep the dancing train.-— 330 

V I faint, I {dl\\**—at noon the Beauty cried^ 

*^ Weep o'er my tomb, ye Nymphs!"— -and funk, and died, 

— Tiius, when white Winter o'er the ftiivering clinne 

Drives the ftill fnow, or fhowers the filver rime; 

As the lone fhepherd o'er the dazzling rocks 335 

Prints his deep flep, and guides his vagrant flocks s 

Views the green holly veil'd in net-work nice> 

Her vermil clufters twinkling in the ice; • 

Admires the lucid vales, and flumbering floods, 

Sufpended catara£ts» and cryftal woods, 340 

Tranfparent towns, with feas of milk between. 

And eyes with tranfport the refulgent fcene : 

If breaks the funflajne o'er the fpangled trees. 

Or flits on tepid wing the weftern breeze, 

In liquid dew$ defcends the tranfient glare, 345 

And all the glittering pageant melts in air* 

Where Andes hides his cloud-wreath'd creft in fnow. 
And roots his bafe on burning fands below ; 
Cinchona, faireft of Peruvian maids, 
To Health's bright Goddefs in the breezy glades, 350 

On Quito's tempei-ate plain an altar rear'd, 
Trill'd the loud hymn, the folemn prayer preferr'd: 
Each balmy bud flie culi'd, and honey'd flower. 
And hung with fragrant wreaths tlie facred bower j 



Sevenfold reed. 1. 328. The fevcnfold i-ecd, with vhk4i I^ is frequentlf 
defcribcd, fcems to indicate, that he was the inventor of the tmifical gamut. 

Cinchona. 1. 349. Peruvian bark-tree. Ftv« males and one female. Se- 
veral of thefe trees were felled for other purpofes into a lake, when an epi- 
demic fever of a very mortal kind prevailed at Loza, in I*eru, and the wood- 
men accidentally drinking the water, were cured; and thus were diTcoTcrcfll 
the virtues of this famous drug. 
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Each pearly fea flie fearch'd, arid fparkling mine^ 355 

And piled their treafures on the gorgeous fhrine ; 
Her fuppliant voice for ficknlng Loxa raifed, 
Sweet breath'd the gale> and bright the cenfor blazed. 
— " Divine Hygeia ! on thy votaries bend 
** Thy angel-looks, oh, hear us, and defend ! 360 

** While ftreaming o*er the night widi baleful glare 
** The ftar of Autumn rays bis mifty hair; 
** Fierce from his fens the giant Ague fprings, 
** And wrapped in fogs defcends on vampire wings; 
** Before, with fliuddering limbs cold Tremor reels, 365 

And Fever's burning noftril dogs his heels ; 
Loud claps the grinning Fiend his iron hands. 
Stamps with black hoof, and fhouts along the lands; 
" Withers the damaik cheek, unnerves the ftrong, 
** And drives with fcorpion-lafli the ftirieking throng. 370 
" Oh, Goddefs ! on thy kneeling votaries bend 
" Thy angel-looks, oh, hear us, and defend!" 
— Hygeia, leaning from the bleft abodes, 
The cryftal manfions of the immortal gods, 
Saw the fad Nymph uplift her dewy cy^s, 375 

Spread her white arms, and breadie her fervid fighs ; 
Caird to her fair aflbciates, Youth and Joy, 
And fhot all radiant through the glittering iky ; 
Loofe waved behind her golden train of hair. 
Her fapphire mantle fwam difFufed in air. — 380 

O'er the grey matted mofs, and panfied fod, , 

With ftep fublime the glowing Goddefs trod. 
Gilt with her beamy eye die confcious (hade. 
And with her fmile celeftial blefs'd the maid. 
*' Come to rny arms," with feraph voice flie cries, 385 

*' Thy vows are heard, benignant Nymph! arife; 
** Where yon afpiring trunks fantaftic wreath 
*' Their mingled roots, and drink the rill beneath, 
*' Yield to the biting axe thy facred wood, 
** And ftrew the bitter foliage on the. flood." 390 

In filent homage bow'd the blufliing maid, — 
Five youths athletic haftcn to her aid, 
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O'er the fcar'd hills re-echoing ftrokes refoundy 

And headlong forefts thunder on the ground. 

Round the dark roots, rent bark, and (hatter'd boughs, 395 

From ocherous beds the fwelling fountain flows ; 

With ftreams auflere its widening margin laves^ 

And pours from vale to vale its du(ky waves. 

— As the pale fquadrons, bending o'er the brink. 

View with a figh their alter'd forms, and drink ; 400 

Slow-ebbiilg life with refluent crimfon breaks 

O'er their wan lips, and paints their haggard cheeks ; 

Through each fine nerve rekindling tranfports dart. 

Light the quick eye, and fwell die exulting heart. 

• — Thus Israel's heaven-taught chief o'er tracklefs lands 405 

Led to the fultry rock his murmuring bands. 

Bright o'er his brows the foiky radiance blaied. 

And high in air the rod divine He raifed. — 

Wide yawns the cliff! — amid the thirfty throng 

Rufh the redundant waves, and fhine along; 410 

With gourds, and fliellsj add helmets, prefe the bands. 

Ope their parch'd lips, and fpread their eager hands, 

Snatch their pale infants to the exuberant fhower, 

Kneel on the fhatter'd rock, and blfefs the Almighty Power. 

Bolfter'd with down, amid a thoufand wants, 415 

Pale Dropfy rears his bloated form, and pants ; 
** Quench me, ye cool pellucid rills!" he cries. 
Wets his parch'd toiigue, and rolls his hollow eyes. 
So bends tormented Tantalus to drink, 
While from his lips the refluent Waters fhrink ; 420 

Again thfe riling ftream his bofom laves, 
And thiril cohfumes him 'mid circumfluent waves; 
— Divine Hygeia, from the bending fky 
Defcending, liftens to his piercing cry ; 
AflTumes bright Digitalis' drefs and air, 425 

Her ruby cheek, white neck, and raven hair j 



Digitalis. 1. 425. Of the clafs Two Powers. Four males, one female. 
Foxglove. The effevft of this plant in that kind of Dropfy, which is termed 
anafarca, whert the legs and thighs are much fvvelied, atlendcd with great 
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Four youths protecSl her from the circling throng, 
And like the Nymph the Goddefs fteps along. — 
— O'er Him She waves her ferpent-wreathed wand. 
Cheers with her voice, and raifes with her hand, 430 

Warms with rekindling bloom his vilkge wan, 
And charms the fhapelefs monfter into man. 

So when Contagion, with mephitic breath, 
And withered Famine, urged the work of death ; 
Marfeilles' good Bifhop, London's generous Mayor, 43^ 
With food and feith, with medicine and with prayer^ 
Raifed the weak head, and flayed the parting figh, 
Or with new life relumed the fwjmming eye. — 



difficulty of breathing, is truly affoniihing. In thd afcites, accbttipanled 
with anafarca, of people pad the meridian of life, it will alfo fometimes fuc- 
ceed. The method of adminiftering it requires fome caution, as it is liable, 
in greater dofes, to induce very violent and debiliating ficknefs, which con- 
tinues one or two days, during which time the dropfical colledion, however^ 
difappears. One large fpoonful, or half an ounce, of the following decoc- 
tion, given twice a day, will generally fucceed in a few days. But in more 
robuft people, one large fpoonful every two hours, till four fpoonfuls arc 
taken, or till ficknefs occurs, will evacuate the dropfical fwellings with greater 
certainty, but is liable to operate more violently. Boil four ounces of the 
freih leaves of purple Foxglove (which leaves may be had at all feafons of 
the year) from two pints of water. to twelve ounces; add to the ftraiodd li- 
quor, while yet warm, three ounces of re<5lified fpirit of wine. A theory 
of the effeds of this medicine, with many fuccefsftil cafes, may be feen in. a 
pamphlet, called, *' Experiments on Mucilaginous and Purulent Mat 
publilhed by Dr. Darwin in 1780. Sold by Cadell, London. 

Marfeilles* good ^ijhop. 1. 435. In the year 1720 and 1722, the PI 
made dreadful havock at Marfeilles; at which time the Biihop was indeiii- 
tigable in the execution of his pal^oral office, vifiting, relievingi encourage 
ing, and abfolving the fick with extreme tendernefs; and though perpetually 
expofed to the infetftion, like Sir John Lawrence, mentione(H||pIow, they 
both are faid to have efcaped the difeafe. ■ • . 

London s gentrous Mayor. 1. 435. During the great Plague at London in 
the year 1665, Sir John Lawrence, the then Lord Mayor, continued the 
whole time in the city; heard complaints, and redrefled them; enforced the 
wife ft regulations then known, and faw them executed. The day after the 
difeafe was known with certainty to be the Plague, above 40,000 fervants 
were difmiffed, and turned into the ftreets to^rifli, for no one would i-eceive 
them into their houfes; and the villages near London drove them away 
with pitch-forks and fire-arms. Sir John Lawrence fupportcd them all, as 
well as the needy who were fick, at firft by expending his own fortune, till 
fubfcriptions could be folicited and received from all parts of the nation. 
'Journal of the Plague-year, Printed for E, Nutt, Isfc, at tie Royal jBx- 
change, I^IT,, 
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— And now. Philanthropy ! tfiy rays divine 

Dart round die globe from Zembla to the Line; 440 

O'er each dark prifon plays die cheering light, 

Like northern luftres o'er die vault of night.— ^ 

From realm to realm, widi crofs or creicent crownM, 

Wliere'er Mankind and Mifery are found. 

O'er burning fands, deep waves, or wilds of fnow, 445 

Thy Howard, journeying, feeks the hoafe of woe. 

Down many a winding ftep to dungeons dank^ 

Where angui(h Wails aloud, and fetters clank ; 

To caves beftrew'd with many a mouldering bbne^ 

And cells, whofe echoes only learn to groan ; 450 

Where no kind bars a whifpering friend difclofe. 

No funbeam enters, and no zephyr blows, 

He treads, inemulous of fame or wealth, 

Profiife of toil and prodigal of healdi ; 

With foft afiuafive eloquence expands 455 

Power's rigid heart, and opes his clenching hands ; 

Leads ftern-ey'd Juftice to the dark domains, 

If not to fever, to relax the chains ; 

Or guides awaken'd Mercy through the gloom. 

And {hews die prifon, fifter to the tomb ! — 460 

Gives to her babes the felf-devoted wife, 

To her fond huflband liberty and life ! 

—The Spirits of the Good, who bend from high 

Wide o'er thefe earthly fcenes dieir partial eye, 

When firft, array'd in Virtue's pureft robe, 465 

They faw her Howard traverfing the globe; 

Saw round his brows her fun-like Glory blaze 

In arrowy circles of unwearied rays ; 

Miftook a Mortal for an Angel-Gueft, 

And alk'd what Seraph-foot the earth impreft. 470 

— Onward he moves! — Difeafe and Death retire. 

And murmuring Demon? hate him, and admire.'* 

Here paufed the Goddefs, — on Hygeia's Ihrine 
Obfequious Gnomes repofe the lyre divine ; 
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Defcending Sylphs relax the trembling ftrings, 475 

And catch the rain-drops on their (hadowy wings, 

— ^And now her vafe a modeft Naiad fills 

With liquid cryftal from her pebbly rills ; 

Piles the dry cedar round her filver urn, 

{Bright climbs the blaze, the crackling faggots burn)) 480 

Culls the green herb of China's envy'd bowers. 

In gaudy cups the fteamy treafure pours ; 

And, fweedy fmiling, on her bended knee 

Prefents the fragrant quintefl&nce of Tea, 
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Mooksellti\ X HE monsters of your Botanic Garden are as sur* 
prising as the bulls with brazen feet, and the fire-breathing dra- 
gons, which guarded the Hesperian fruit ; yet are they not disi 
gusting, nor mischievous : and in the manner you have chained 
them together in your exhibition, they succeed each other amus- 
ingly enough, like prints of the London Cries, wrapped upon 
rollers, with a glass before them. In this, at least, they resemble 
the monsters in Ovid's Metamorphoses ; but your siqiilies, I sup- 
pose, are Homeric ? 

. P^t. The great Bard well understood how to make use of this 
kind of ornament in Epic Poetry. - He brings his valiant heroes 
into the field with much parade, and sets them a fighting with 
great fury; and then, after a few thrusts and parries^ he intro- 
duces a long string of similies. During this the battle is ^supposed 
to continue ; and thus the time necessary for the a6tion is gained 
in our imaginations, and a degree of probability produced, which 
contributes to the temporary deception or reverie of the reader. 

But the similies of Homer have another agreeable characteristic; 
they do not quadrate, or go upon all fours (as it is called), like 
the more formal similies of some modern writers; any one re- 
sembling feature seems to be, with him, a sufficient excuse for the 
intrbduftion of this kind of digression. He then proceeds to der 
liver some agreeable poetry on this new subject, and thus converts 
€very similie* into a kind of short episode. 

B, Then a similie should not very accurately resemble the 
subje£l ? 

P. No; it would then become a philosophical analogy; it wouVi 
be ratiocination instead of poetry : it need only so far resemble 
the subjed, as poetry itself ought to resemble nature. It should 
have so much sul)Umity, beauty, or novelty, as to interest the 
reader; and should be expressed in picturesque language, so as to 
bring the scenery before his eye ; and should, lastly, bear so much 
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veri-siinilitude as not to awakea him by tfie violence of improba- 
bility or incongruity. 

B. May not the reverie of the reader he dbsipated or disturbed 
by disagreeable images being presented to his imagination, as well 
as by improbable or incongruous ones ? 

P. Certainlv; he will endeavour to rouse himself from a ^sa- 
greeable reverie, as from the nightmare. And from this may be dis- 
covered the line of boundary between the Tragic and ihe Horrid ; 
which line, however, will veer a little this way or thatj according 
to the prevailing manners of the age or country, and the pecu- 
liar association of ideas, Cr idiosyncracy of mind, of individuals. 
For instance, if an artist should represent the death of an officer 
in battle, by shewing a little blood on the bosom of hb shirty as 
if a bullet had there penetrated^ the dying figure would afife^ the 
beholder with pity; and if fortitude was at the same time expressed 
in his countenance, admiration would be added to our pity* On 
the contrary, if the artist should chuse to represent his thigh as 
shot away by a cannon ball, and should exhibit the bleeding flesh 
and shattered bone of the stump, the picture would introduce into 
our minds ideas from a butcher's shop, or a surgeon's operation 
room, and we should turn from it with disgust. So if chara^ers 
were brought upon the stage with their hmbs disjointed by tor- 
turing instruments, and the floor covered with clotted blood and 
scattered brains, our theatric reverie would be destroyed by disgust, 
and we should leave the pljiy-house with detestation. 

The Painters have been more guilty in this respe6^ than the 
Poets. The cruelty of Apollo in flaying Marsyas alive is a fa- 
vourite subject with the ancient artists : and the tortures of ex- 
piring martyrs have disgraced the modern ones* It requires little 
genius to exhibit the muscles in convulsive action, either by the 
pencil or the chissel, because the interstices are deep, and the 
lines strongly defined : but those tender gradations of muscular 
a£lion, which constitute the graceful attitudes of the body, are 
difficult to conceive or to execute, except by a master of nice dis- 
cernment and cultivated taste. 

B, By what definition would you distingubh the Horrid from 
the Tragic ? 

P, I suppose the latter consists of Distress attended with Pity, 
which is said to be allied to Love, the most agreeable of all our 
passions ; and the former, in Distress, accompanied with Disgust, 
which is allied to Hate, and is one of our most disagreeable seasa* 
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tions. Hence, when jiorrid scenes of cruelty are represented in 
pi^ures, we wish to disbelieve their existence, and voluntarily 
exert ourselves to escape from the deception : whereas the bitter 
cup of true Tragedy is mingled with some sweet consolatory drops, 
which endear our tears, and we continue to contemplate the in- 
teresting delusion with a delight which is not easy to explain. 

B. Has not this been explained by Lucretius, where he de- 
scribes a shipwreck, and says, the spectators receive pleasure from 
feeling themselves safe on land ? and by Akenside, in his beauti- 
ful poem on the Pleasures of Imagination, who ascribes it to our 
finding objects for the due exertion of our passions ? 

P. We must not confound our sensations at the contemplation 
of real misery with those which we experience at the scenical re- 
presentations of tragedy. The spei^ators of a shipwreck may be 
attra<5ted by the dignity and novelty of the obje(5l ; and from these 
may be said to receive pleasure j but not from the distress of the 
sufferers. An ingenious writer, who has criticised this dialogue in 
the English Review, for August, 1 789, adds, that one great source 
of our pleasure from scenical distress, arises from our, at the same 
time, generally contemplating one of the npblest objects of nature, 
that of Virtue triumphant over every difficulty and oppression, 
or supporting its votary under every suffering: or, where this 
does not occur, that our minds are relieved by the justice of some 
signal punishment awaiting the delinquent. But, besides this, 
at the exhibition of a good tragedy, . we are not only amused by 
the dignity, and novelty, and beauty, of the objects before us, 
but, if any distressful circumstances occur too forcibly for our 
sensibility, we can voluntarily exert ourselves, and recolle6l, that 
the scenery is not real; and thus not only the pain, which we had 
received from the apparent distress, is lessened, but a new source 
of pleasure is opened to us, similar to that which we frequently 
have felt on awaking from a distressful dream : we are glad that it 
is not true. We are, at the same time, unwilling to relinquish 
the pleasure which we receive from the other interesting circum- 
stances of the drama; and, on that account, quickly permit our- 
selves to relapse into the delusion ; and thus alternately believe 
and disbelieve, almost every moment, the existence of the ob- 
jects represented before us. 

B. Have those two sovereigns of poetic land, Homer and 
Shakespeare, kept their works entirely free from the Horrid? 
— or even yourself, in your third Canto ? 
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P. The descriptions of the mangled carcases of the companions 
of Ulysses, in the cave of Polypheme, is, in this respe6t,' certainly 
obje^ionable, as is well observed by Scaliger. And in the play 
of Titus Andronicus, if that was written by Shakespeare (which, 
from its internal evidence, I think very improbable), there are 
many horrid and disgxistfiil circumstances. The following Canto 
is submitted to the candour of the critical reader, to whose opi- 
nion I shall submit in silencei 
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THE 

BOTANIC GARDEN. 

LOVES OF THE PLANTS^ 

CANTO III. 

jlTlND now the Goddefs founds her filver fiiell. 
And (hakes with deeper tones the inchanted dell ; 
Pale, round her grafly throne, bedew'd with tears, 
Flit the thin forms of Sorrows, and of Fears ; 
Soft Sighs, refponfive, whifper to the chords, 
And Indignations half-unfheath their fwords, 

** Thrice round the grave Circ-EA prints her tread, 
And chaunts the numbers which difturb the dead ; 



Circaa. 1. 7. £nchanter*s Nightlhadc. Two males, one female. It wat 
much celebrated in the myfteries of witchcraft, and for the purpofe of 
, raifiog the devil, as its name imports. It grows amid the mouldering bones 
and decayed coffins in the ruinous vaults of Sleaford>church, in Lincoln fhire. 
The fuperftitious ceremonies or hiftories belonging to fomc vegetables have 
been truly ridiculous: Thtis the Druids are faid to have cropped the Mif- 
letoe with a golden axe or iGickle ; and the Bryony, or MandraJce, was faid 
to utter a fcrcam when its root was drawn from the ground; and that 
the animal which drew it up became difeafed, and fbon died : on which ac- 
count, when it was wanted for the purpofe of medicine, it was ufual to 
loofen and remove the earth about the root, and then to tie it> by means of a 
cord, to a dog*s tail, who was whipped, to pull it up, and was thcA fuppofed 
to fuffer for the impiety of the a<Slion. And even tx this day bits of dried 
loot of Peony are rubbed finooth, and ftrung, and fold under the name of 
Anodyne necklaces, and tied roun4 the necks of children, to faciliate the 
growth of their teeth : add to this, that in Price's Hiftory of Cornwall, a 
book publiihed about ten years ago, the Virga Divinatoria, or Divining. 
Rod, has a degree of credit given to it. This rod is of hazle, or oxhtv light 
wood, and held horizontally in the hand, and is faid to bow towards the 
ore whenever the Conjufror walks over a mine. A very few years ago, in 
France, and even in England, another kind of divining rod has been ufed to 
difcover fprings of water in a fimilar manner, and gained fome credit. And 
in this very year, there were many in France, and fome in £ngland| 
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Shakes o'er the holy earth her fable plume, 

Waves her dread wand, and ftrikes the echoing tomb f lo 

— Pale fhoot the ftars acrofs the troubled night, 

The timorous moon withholds her confcious light; 

Shrill fcream the famifti'd bats, and ihivering owls. 

And loud and long the dog of midnight howls ! — 

— Then yawns the burfting ground ! — two imps obfcene 15 

Rife on broad wings, and hail the baleful queen ; 

Each with dire grin falutes the potent wand. 

And leads the Sorcerefs with his footy hand ; 

Onward they glide, where fheds the fickly yew, 

O'er many a mouldering bone, its nightly dew ; 20 

The ponderous portals of the church unbar, — 

Hoarfe on their hinge the ponderous portals jar ; 

As through the colour'd glafs the moon-beam falls. 

Huge (hapelefs fpedlres quiver on the walls; 

Low murmurs creep along the hollow ground, 1^ 

And to each ftep the pealing ailes refound ; 

By glimmering lamps, protecting faints among, 

The fhrines all trembling as they pafs along. 

O'er the ftill choir with hideous laugh they move, 

(Fiends yell below, and angels weep above!) 30 

Their impious march to God's high altar bend. 

With feet impure the facred fteps afcend ; 

With wine unblefs'd the holy chalice (lain, 

Aflume the mitre, and the cope profane^ 

To heaven their eyes in mock devotion throw, 35 

And to the crofs with horrid mummety bow ; 

Adjure by mimic rites the powers above, 

And pligiit alternate their Satanic love. 

Avaunt, ye Vulgar ! from her facred groves, 
With maniac ftep the Pythian Laura moves ; 40 

^ho underwent an enchantment without any divining rod at all, and belier- 
cd themfelves to be aifeded by an invifible agent, which the Enchanter 
called Animal Magnetifm ! 

Laura. 1. 40. Prunus. Lauro-cerafus. Twenty males, one female. The 
Pythian prieflcfs is fuppofed to have been made drunk with infuiion of lau- 
rel-leaves when fhe delivered her oracles. The intoxicatioD or iofpiration 
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Full of the God her labouring bofom fighs, . 

Foam on her lips, aiid fury in her eyes, 

Strong writhe her limbs, her wild diftievell'd hair 

Starts from her laurel-wreath, and fwims in air. — 

While twenty Priefts die gorgeous fhrine furround, - 45 

Cindiur'd with ephods, and witfi garlands crown'd, 

Contending hofls and trembling nations wait 

The firm immutable bchefts of Fate; 

— She fpeaks in thunder from her golden throne. 

With words ««w/7/V, and wifdom not her own. 50 

So on his Nightmare, dirough the evening fogj 
Flits the fquab Fiend o'er fen, and lake, and bog ; 
Seeks fome love-wilder'd Maid with fleep opprefs'd. 
Alights, and, grinning, fits upon her breaft. 
— Such as of late, amid the murky fky, 55 

Was mark'd by Fuseli's poetic eye ; 
Whofe daring-tints, with Shakespeare's happieft grace, 
Gave to the airy phantom form and place. — 
Back o'er her pillow finks her blufhing head, 
Her fnow-white limbs hang helplefs from the bed ; 60 

While with quick fighs, and fufFocative breath. 
Her interrupted heart-pulfe fwims in death. 
— Then fhrieks of captur'd towns, and widows' tears, 
Pale lovers ftretch'd upon their blood-ftain'd biers, 
The headlong precipice that thwarts her flight, 65 

The tracklefs defert, the cold ftarlefs night. 
And ftern-ey'd Murderer, with his knife behind. 
In dread fucceflion agonize her mind. 

IS finely defcribed by Virgil, ^n. lib. vi. The diftilled water frdm laurel- 
kaves is, perhaps, the moft fudden poifon we are acquianted with in this 
country. 1 have feen about two fpoonfuls of it deftroy a large pointer dog 
in lefs than ten minutes. In a fmaller dofe it is faid to produce intoxication: 
on this account there is reafon to believe it ads in the fame manner as 
epium and vinous fpirit; but that the dofe is not fo well afcertained. See 
note on Tremella. It is ufed in the Rataiie of the diftillers, by which fome 
dram-drinkers have been fuddenly killed. One pint of water, diftilled from 
fourteen pounds of black cherry ftones bruifed, has the fame deleterious 
ciFed:, deftraying as fuddenly as laurel-water. It is probable Apricot-kernels, 
Peach-leaves, Walnut-leaves, and whatever poifeiTes the kemel*flavour, may- 
have iimilar qualitie9. 
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O'er her fair limbs convulfive tremors fleet, 

Start in her hands, and ftruggle in her feet; 70 

In vain to fcr^m with quivering lips (he tries, 

And drains in palfy'd lids her tremulous eyes ; 

In vain (he wills to run, fly, fwrim, walk, creep ; 

The Will prefides not in the bower of Sleep. 

— On her fair bofom lits the Demon- Ape ^ 75 

£re£l, and balances his bloated (hape ; 

Rolls in their marble orbs his Gorgon-eyes, 

And drinks with leathern ears her tender cries. 

Arm'd with her ivory beak, and talon-hands, 
Defcending Fic A dives into the fands; 80 

Chamber'd in earth, with cold oblivion lies ; 
Nor lieeds, ye Suitor-train^ your amorous Cghs; 

the IVill prefides not, 1. 74. Sleep confiils in the abolition of all voluntary 
power, both over our mufcular motions and our ideas ; for we neither walk 
nor reafon in fleep. But, at the fame time, many of our mufcular motions, 
and many of our ideas^, continue to be excited into adlion in confequence of 
internal irritations and of internal fenfations; for the heart and arteries con- 
tinue to beat, and we experience variety of paflions, and even hunger and 
thirft, in our dreams. Hence I conclude, that our nerves of fenfe are not 
torpid or inert during fleep; but that they are only precluded from 'the 
perception of external objeds, by their external organs being rendered unfit 
to tranfmit to them the appulfes of external bodies, during the fufpenfion of 
the power of volition; thus the eye-lids are clofed in fleep, and, I fuppofe, 
the tympanum of the ear is not flretched, becaufe they are deprived of the 
voluntary exertions of the mufcles appropriated to thefe purpofes ; and it it 
probable fomething fimilar happens to the external apparatus of pur other 
organs of fenfe, which may render them unfit for their office of percepticm 
during fleep ; for milk put into the mouths of fleeping babes occauons them 
to fwallow and fuck; and, if the eye-lid is a little opened in the day-light by 
the exertions of diflurbed fleep, the perfon dreams of being much dazzled. 
See firfl Interlude. 

"When there arifcs in fleep a painful defire to exert the voluntary motions, 
it is called the Nightmare, or Incubus. When ilie fleep becomes fo imperfeiSl 
that fonie mufcular motions obey this exertion of defu-e, people have walked 
about, and even performed fome domeflic ofiices in fleep; one of thefe fleep* 
walkers I have frequently feen; once fhe fmelt of a tube-rofe, and fung, and 
drank a difh of tea in this flate; her .awaking was always attended with 
prodigious furprize, and even fear : this difeafe had daily periods, and feemcd 
to be of the epileptic kind. 

Ficus indica. \. %o, Indian Fig-tree. Of the clafs Polygamy. This large 
tree rifes with oppofite branches on all fides, with long egged leaves; each 
branch emixs a flender flexile depending appendage from its fummit, like % 
<ord, which roots into the earth, and rifes again. Sloan. Hill, of JamaioU 
jLin. Spec. Plant. Sec Capri-ficus. 
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Ere while with renovated beauty blooms, 

Mounts into air, and moves her leafy plumes. 

— Where Hamps and Manifold, their clifis ^naong, 85 

Each in his flinty channel winds along ; 

'With lucid lines the duiky moor divides. 

Hurrying to intermix their fifter tides; 

"Where ftill their filver-bofom'd Nymphs abhor 

The blood-fmear'd manfion of gigantic Thor, — ? 90 

— Erft, fires volcanic in the marble womb 

Of cloud- wrapp'd Wetton raifed the mafly domei 

Hocks rear'd on rocks in huge disjointed piles 

Form the tall turrets, and the lengthened ailes ; 

Broad ponderous piers fuftain the roof, and wide 95 

Branch the vaft rainbow ribs from fide to fide. . 

While from above defcends, in milky dreams, 

One fcanty pencil of illufive beams, 

Sufpended crags and gaping gulphs illumes, 

And gilds the horrors of tlxe deepened glooms. 100 



Gigantic Thor, 1. 90. Near the village of Wetton, a mile or two above 
Dove-Dale, near Afhburn, in Per by (hire, there is a fpacious cavern about the 
middle of the afcent of the mountain, which iliU retains the name of Thorns 
houfe; below it is an extenfive and romantic common, where the river? 
Hamps and Manifold link into the earth, and riie again in Ilam gardens* 
the feat of John Port, Efq. about three miles below. Where thefe rivers rife 
again, there are impreflions refemblimg Fiih, -which appear to be of W^cr 
bedded in Lime-ftone. Calcareous Spars, Shells converted into a kmd of 
Agate, corallines in Marble, ores of I^ead, Copper, and Zipc, ^d many 
ftrata of Flint, or Chert, and of Toadflone, or Lava, abound in this part of 
the coimtry. The Druids are faid to have offered human facrifices ihclofed 
in wicker idols to Thor^ Thurfday had its name from this Deity. 

The broken appearance of the furface of many parts of this country; with 
the Swallows, as they are called, or bafons on fome of the mountains, like vol- 
canic Craters, where the rain-water links into the earth; and the numerous 
large ftones, which feem to have beep throwil' over the land by volcanic ex- 
plolions; as well as the great maffes of Toadftone or Lava ; evince the exift- 
ence of violent earthquakes at fome early peiiod of the world. At this time 
the channels of thefe fubterraneous rivers feem to have been formed when a 
long tra<^ of rpcks were raifed by the fea flowing in upon the central fires, 
and thus producing an irrefiftible explolion of fleam; and when thefe rocks 
again fubfided, their parts did not exa(5lly correfpond, but left a long cavity 
arched over in this operation of nature. The cavities at Caftleton smd Bux- 
ton, in Derbyihire, feem to have had a fimilar origin, as well as this cavern 
termed Thor's houfe. Sec Mr. Whitehurft's and Dr. Hutton*s Theories 
of the Earth. 

Part II. K 



74 BOTANIC GARDEN. . Pxnt II. 

I 

— Here oft the Naiads, as they chanced to play 

Near the dread Fane on Thor's returning day. 

Saw from red altars dreams of guiltlefs blood 

St&in their green reed-beds, and pollute their flood ; 

Heard dying babes in. wicker prifons wail, 105 

And (hrieks of matrons thrill the afirighted Gale 3 

While from dark caves infernal Echoes nKxrk, 

And Fiends triumphant (hout from every rock ! 

— So ftill the Nymphs emerging lift in air 

Their fnow-whitc (houldcrs and their azure hair; lio 

Sail with fweet grace the dimpling ftreams sdong, 

Liftening the Shepherd's or the Miner's fong j 

But, when afar they view the giant-cave. 

On timorous fins theyxircle on the wave, 

With ftreaming eyes and throbbing hearts recoil, 115 

Plunge their fair forms, and dive beneath the foil.-»— 

Clofed round their heads relu£lant eddies (ink. 

And wider rings fucceflive dafti the brihk.-i«* 

Three thoufand fteps in fparry clefts they ftray. 

Or feek through fullen mines their gloomy way ; 120 

On beds of Lava fleep in coral cells, 

Or figh o'er jafper fi{h, and agate (hells. 

Till, where famed I lam leads his boiling flopds 

Through flowery meadows and impending woods, 

Pleafed with light fpring they leave the dreary night, 125 

And 'mid circumfluent furges rife to light ; 

Shake their bright locks, the widening vale purfue. 

Their fea-green mantles fringed with pearly dew ; 

In playful groups by towering Thorp they move, 

Bound o'er the foaming wears, and ru(h into the; Dove* 130 

Wi h fierce diftrafted eye Im^attens (lands. 
Swells her pale checks, and brahdifhes her hands, 

Impatiens. 1. 1 3 1. Touch me not. The feed-veftel confifti of one cell 
\vith five divifions ; each of thefe, when the feed is ripe, on beiQg touched 
fuddenly folds itfelf into a fpiral form, leaps from the ftaik, and difperfes the 
feeds to a great diftance by its elafticity. The capfule of the geranium add 
the beard of wild oats are twifted for a fimilar purpofe, and diflqdtge their 
feeds on wet days, when the ground is beft fitted to receive them. Hence 
one of thefe, with its adhering capfule or beard fixed on a ftabd, (ervcft the 



Canto HI. LOVES OF THE PLANTS. ?S 

With rage aiid hate the aftonifli'tl groves alariiw. 

And hurls her infants from her frantic arms, 

— So when Medjla left her native foil 13^ 

Upaw'd by danger, unfubdo^ by toil; 

Her weeping fire and beckoning friends withftood^ 

And launch'd enamour'd 01^ the bdling flood; 

One ruddy boy her gentle lips carefs'd, 

And one fair girl was pillowM on her breaft; J40 

While high in air the goWen treafure bums. 

And Love and Glory guide the prow by tums^ 

But, when The&alia^s inaufpicious plain 

Received the matron-heroine from the main ; 

While horns of triumph found, and altars bum, 145 

Atii fhouting nations hail their Chief *s return; 

Aghaft, She faw new-deck'd the nuptial bed. 

And proud Creusa to the temple led; 

Saw her in Jason*s mercenary arms 

Deride her virtues, and infult her charms; 15O 

Saw her dear babes from fame and empire torn* 

In foreign realms defer ted and forlorn ; 

Her love reje£ked, and her vengeance braved, 

By Him her beauties won, her virtues faved.-r^ 

Widi ftern regard (he eyed the traitor-king, 155 

And felt, Ingratitude ! thy keeneft fting ; 

. > \ 

purpofe of an hygrooiet^r, twifting itfelf mcM'e or lefs ac^eridlng tQ th6 
moiflure of the air. ' 

The awn of barley is furnidied with ftiff points, w^ich, like the teeth o^ 
a faw, are all turned towards the point of it; as this long awn lies upon the 
ground, it extends itfelf in the mcuft air of night, and pufhes forwards the 
barley corn, which it adheres to; in the day itfliortens as it dries; and as 
thefe points prevent it from receding, it draws up its pointnl end; and thus, 
creeping like a worm, will travel many feet from the parent ftem. That 
vitf ingenicnis Mechanic Philofopber, Mr. &dgwo/th,- once made on this 
principle a wooden automaton; its back confifted of foft Fir-wood, about 
an inch fquare and four feet long, made of pieces cut the crofi way in re- 
fpc6t to the fibres of the wood, and elued together: it had two feet before,' 
anld -two behind, which fupported the back horizontally ; but were placed 
with their extremities, which were armed with (harp points of iron, bend- 
ing bturkwards. Hence, in moift weather, the back lengdiened, and the 
two foremcfft feet were pulhed forwards; in dry weather the hinder feet 
were drawn after, as the obli^ity df the points of the feet prevented it 
from receding* And thus, in a month or two. It walked acrois the room 
which it inhabited. Might not this nsachine be applied as an Hygrometer 
to fome meteorological purpofe? 
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** Not lieaven/' ftie cried, " nor Eanh, nor Hell canhdd 

•« A Heart abandoned to the thirft of Gold!" 

Stamp'd widi wild foot, and (hook her horrent brow. 

And call'd the furies from their dens below. i6o 

— Slow out of eardi, before the feftive crowds^ 

On wheels of fire, amid a night of clouds, 

Drawn by fierce fiends, arofe a magic car^ . 

Received the Queen, and hovering flamed in alr^ — 

As with raifed hands the fuppliant traitors kneel l6j 

And fear the vengeance they deferve to feel, 

Thrice with parch'd lips her guildefs babes (he prefs'd^ 

And thrice fhe clafpM them to her tortur'd breaft ; 

Awhile with white uplifted eyes fhe flood. 

Then plungM her irembling poniards in their blood. 176 

•* Go, kifs your lire ! go, fhare the bridal mirth !'* 

She cry'd, and huri'd their quivering limbs on earth. 

Rebellowing thunders rock the marble towers, 

And red-tongued lightnings fhoot their arrowy fhowers ; 

Earth yawns ! — the crafhing ruin fmks ! — o'er all 17^ 

Death with black hands extends his mighty Pall ; 

Their mingling gore the Fiends of Vengeance quaff^ 

And Hell receives them with convulfive laugh < 

Round the vex'd ifles where fierce tornadoes rodr. 
Or Ifopic breezes footh die fultry fhore; 1 80 

What time the eve her gauze pellucid fpreads 
O'er tlic dim flowers, and veils the mifly meads 5 
Slow o'er the twilight fands or leafy walks> 
With gloomy dignity Dictamna flalksj 



Di^amnus. 1. 1 84. Fraxinella. In the ft ill eVetiiDgs bf dry feaibtis diif 
plant emits an inflammable air or gas, and flafhes on the approach of a can- 
dle. There are inftances of human creatures who have taken fire fpontanc- 
oufly, and been totally confumed. Phil. Tranf. 

The odours of many flowers, fo delightful to our fenfe of finell, as well as 
the difagreeable fcents of others, are owing to the exhalation of their eflential 
oils. Thefe eflential oils have greater or lefs volatility, and are all inflam- 
mable; many of them are poifons to us, as thofe of Lauriel and Tobacco; 
others poflefs a narcotic quality, as is evinced by the oil of clovei inftantly 
relieving flight tooth-acha|(^rom oil of cinnamon relieving thle hiccup; and 
balfam of peru relieving the pain of fome ulcers. They are all deleterious to 
cercaln infcds, and hence their ufe in the vegetaUc ecionomy being produced 
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In fulphurous eddies round the weird dame 185 

Plays the light gas, or kindles into -flame. 

Jf refts the traveller his weary head, 

Grim Mancinella haunts the mofTy hed. 

Brews her black hebenon, and, ftealing near, 

Pours the curft venom in his tortured ear. — jgo 

Wide o'er the mad'ning throng Urtica flings 

Her barbed ftiafts, and darts her poifon'd flings. 



in flowers or leaves to protecSt them from the depredations of their vor&ci^ 
ous enemies. One of the efiential oils, that of ^^irpentine, is recommended 
by M. de Thoffe, for the purpofe of deftroying infeds which infed both 
vegetables and animals. Having obferved that the trees were attacked by mul^ 
titudes of fmall infeds of different colours (pucins ou pucerons),, which injure 
.ed their young branches, he deftroyed them all entirely in the following 
manner: he put into a bowl a few handfuls of earth, on which he |>oured 
a fmall quantity of oil of turpentine; he then beat the whole together witll 
a fpatula, pouring on it water till it became of the confidence of foup: with 
this mixture he moiftened the ends of the branches, and both the infedfcs 
and their eggs were deftroyed, and other iniedls kept aloof by the fcent of 
the turpentine. He adds, that he deftroyed* the fleas of his puppies by onc^ 
bathing them in warm water, impregnated with oil of turpentine. MeUlu 
.d*Agriculture, An, 1 7)87. Tremeft. Printemp. p. 109. I fprlnkled fo^ne 
oil of turpentine, by means of a brufh, on fome branches of a nedtarine 
tree, which was covered with the aphis, but it killed both the infect and 
the branches : a folution of arfenic much diluted did the fame. The fliops 
of medicine are fupplied with reiins, balfams, and efieiitial oils; and the tar 
and pitch, ifor mechanical purpofes, are produced from thefe vegetable fe* 
cretions. 

Mancinella, 1. 1 88. Hyppomane. With the milky juice of this tree the 
Indians poifon their arrowud|9ie dew-drops, which fall from it, are fo cauf- 
tic as to blifter the ikin, aiff produce dangerous ulcers; whence many have 
found their death by ileeping under its fliade. Variety of noxious plants 
abound in all countries ; in our own, the deadly nightfliade, -henbane, hounds* 
tongue, and many others, are feen in almbft every high foad, untouched by 
animals. Some have alked, what is the ^fe of fuch abundance of poifons? 
The naufeous or pungent juices of fome veg^bles, like the thorns of others, 
are given them for their defence from thttpfepredations of animals ; hetice 
the thorny plants are, in»g^eral, wholefome and agreeable food to grani- 
vorous animals. See note on Ilex. The floWers or petals of plants are, 
perhaps, in general, more acrid than their leaves; hence they *e much fel- 
domer eaten by infers. This feems to have been the ufc of the efl*ential 
oil in the vegetable economy, as obferved above, in the netds on Di(5lamnu8 
and Hex. The fragrance of plants is thus a part of tbeir defehce. Thcfe 
pungent or naufeous juices of Vegetables have ftipplicsd the fcience of medi- 
cine with its principal materials, fuch as purge, vomit, intoxicate, &c. 

Urtica. 1. 191. Nettle. The fting has a ba^ at its bafe, and a perfora- 
tion near its point, exadly like the ftings of wflto and the teeth of adders. 
Hook, Microgr. p. 142. Is the fluid containea in this bag, and prefl*ed 
through the perforation into the wound made by the point, a cauftic eflen- 



* 
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And fell Lobelia's fuffbcating breadi 

Loads the dank pinion of the gale with death. 

— With fear and hate they blaft the a£fnghted groves, 19^ 

Yet own widi tender care their kindred Loves f — 

So, where Palmira 'mid her wafted plains, . 
Her (hatter'd aqueducts, and proftrate fanes, 
(As the bright orb of breezy midnight pours 
Long threads of filver through her gaping towers, 20Q 

O'er mouldering tombs, ^nd tottering cdumnt gleams, 
And frofts her deferts widi diffufive beams) , 
Sad o'er the mighty wreck in iilence bends. 
Lifts her wet eyes, her tremulous hands extends. — 
If from lone cliffs a burfting rill expands 205 

Its tranfient courfe, and fmks into the fands; 



tia] oil, or a roncentrated Trgetabk acid? The Yegeti^le poifims, like t!ie 
animal ones, prbdace mote Ibddeo and dangerous efieds, -wlien inftiBed 
into a wound, than when taken into the ftomach; whence the families «f 
Marfi and Pfilli, in ancient Rome, fucked the poifon, without injury, out 
of wounds made by vipers, and were fuppofed to be indued with fupema- 
tural powers for this purpofe. By the experiments related by Beccuia, it 
appears that four or five times the quantity, taken by die mouth, hud 
about equal effe^s with that infufed into a wound. 7*he male flowers of 
the nettle are feparate from the female, and the anthers are feen, in fair 
weather, to burft with force, and to difcharge a duft, which hoyers about 
the plant like a cloud. 

Lobelia. 1. 193. Longiflora. Grows in the Wefi-Indies, and fpreads 
fuch deleterious exhalations around it, that an bppreffion of the breaft is 
felt on approaching it at many feet diftance, when placed in the 'comer of k 
room or hot-houfe. Ingenhouz, Exper. on Air, p. 146. Jatquini hort« bo- 
tanic. Vindcb. The exhalations from ripe fruit, or withering leaves, arfe 
proved much to injure the air in which they are confined ; and, it is proba- 
ble, all thofe vegetables whi<^ emit a (Irong fcent may do this in a greater 
or lefs degree, from the Rofe to the Lobeha; whence the unwholefomeneft 
in living perpetually in fuch an atmofphere of perfume as fome people wear 
about their hair, or carry in their handkerchiefs. Either Boerhaave or Dr. 
Mead have aiHrmed, they were acquainted with a poifonoUs fluid whofe 
vapour would prefer tly dcflroy the perfon who fat near it. And it is well 
known, that the gas from fermenting liquors, or obtained from lime-lloftie, 
will deftroy animals inunerfed in it, as well as the vapour of the Grotto del 
Cani, near Naples* 

So, nvhere Palmira, 1. 197. Among the ruins of Palmira, which are di^ 
perfed not only over the plains, but even in the deferts, there is one fiag^ 
colonade above a6oo yaras long, the bafes of the Corinthian columns df 
which exceed the height of a man : and yet this row is only a finall part of 
the remains of that one edifice. VoIney*s Travels. 
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O'er the moid rock the fell Hyaena prowls, 

The Leopard bifles, and the Panther growls ; 

On quivering wing the famifh'd Vulture fcreams. 

Dips his dry beak, and fweeps the gufhing ftreams; , tXO 

With foaming jaws, beneath, and fanguine tongue. 

Laps the lean Wolf, and pants, and runs along ; 

Stern ftalks the Lion, on the ruftling brinks 

Hears the dread Snake, and trembles as he drinks ; 

Quick darts the fcaly Monfter o'er the plain, ix$ 

Fold, after fold, his undulating train ; 

And bendirig o'er the lake his crcfted brow^ 

Starts at the Crocodik that gapes below. 

Where feas of glaCr with gay refle£iion fmilcJ 
Round the green coaft of Java's palmy ifle; aao 

A fpaclous plain extends its upland fcene, 
Rocks rife on rocks, and fountains gufh between; 
Soft zephyrs blow, eternal fummers reig^, 
And (bowers prolific blefs the foil,— in vain I 
— No fpicy nutmeg fqents the vernal gales, ^15 

Nor towering plantain (hades the mid-day vales; 
No grafly mantle hides the fable hills, 
No flowery chaplet crowns, the trickling rills j 
Nor tufted mofs, nor leathery lichen creeps 
In ruflfet tapcftry o?er the crumbling (leeps* 230 

^ — No ftep retreating, on the fand inlprefs'd, 
Tnvites the vifit of a fecond gueft; 
No refluent fin the unpeopled ftrcam divides, 
tNo revolant pinion cleaves the airy tides ; * - 

Nor handed moles, nor beaked worms return, aJS 

Tfiat mming pafs the irremeable bourn. — 
Fierce in dread filcnce on the blafted heath 
Fell Upas fits, the Hydra-Tree of death. 

upas, 1. 238. There is a polfon-tree in the ifland of Jav^, which Is faid, 
t>7 its effluvia, to have depopulated the country for iz or 14 miles round the 
place of its growth. It is called, in the Malayan language, Bohon-Upas; 
with the juice of it the n^oft poifonous arrows are prepared; and, to g^in 
this, the condemned criminals are fent to the tree, with proper direSion 
lioth to get the juice, and to fecure themfelves from the malignant exhala- 
iions of the tree; and are pardoned if they bring back a certain quantity of 
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Lo ! from one root, the cnvenom'd foil below, 

A thoufanJ vegetative ferpents grow ; 240 

In Ihinini: rays the fcaly inonfter fpread?. 

O'er ten fquare leagues his far-diverging heads ; 

Or in one trunk entwifts his tangled form, 

Lo )ks o'er the clouds, and hiffes in the ftorm. 

Sicep'd in fell poifon, as his fliarp teeth part, ^45 

A thoufand tongues in quick vibration dart; 

Snatch the proud Eagle towering o*cr the heath. 

Or pounce the Lion, as he ftalks beneath ; 

Or ftrew, as marfhallM hofts contend in vain, 

With human fkeletons the whitcn'd plain. 250 

— Chain'd at his root two fcion -demons dwell, 

Breathe the faint hifs, or try the ihriller yell ; 

Rife, fluttering in the air on callow wings, 

And aim at infe£l-prey their little (lings. 

So Time's ftrong arms with fweeping fcythe erafe 255 

Art's cumberous works, and empires, from their bjifc: 

While each young Hour its fickle fine employs. 

And crops the fwe^t byds of domeftic joy§ I 

Witii blufhes bright as morn fair Orchis charms. 
And lulls her infant in her fondling arms ; 260 



tke potfon. But, by the reglfters there kept, not one In four are £iid to re- 
turn. Not only animals of all kinds, both quadrupeds, fifb, and birds, but 
all kinds of vegetables alfo, are deftroyed by the effluvia of the noxions tree; 
fo that, in a dillrid of i a or 14 miles round it, the face of the earth is quite 
barren and rocky, intermixed only with the (keletons of oien and aqimals, 
affording a fcene of melancholy beyond what poets have defcribed or painters 
delineated. Two younger trees of its own fpecies are faid to grow near it. 
See London Magazine for 1784 or 1783. Tranflatcd from a defcnption of 
the poifon-tree of the iiland of Java, written in Dutch, by N* P* Focrfch. 
For a further account of it, fee a note at the end of the woil^ 

Orchis. 1. 25^. The Orchis morio in the circumflance of the parent-root 
ibrivelling up and dying, as the young one increafes, is not cmly analogous to 
other tuberous or kJaobby roots, but alfo to fome bulbous roots, as the tulip. 
The manner of the produtftion of herbaceous plants from their various pe- 
rennial roots, feems to want further inveftigation, as their analogy is not yet 
clearly eilabliflied. I'he caudex, or true root, in the orchis, lies above the 
knob; and from this part the fibrous roots and the new knob are produced. 
In the tulip the caudex lies below the bulb; from whence proceed the fibrous 
roots and the new bulbs: the toot, after it h.is flowered, dies like the 
orchis-root; for the (lem of the lail year's tulip lies on the outifde. 
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Soft plays Afe^ion round her bofotn's throne, 

And guarvls his life, forgetful of her own. 

So wings the wounJed deer her headlong flight, 

Pierced by fome ambufh'd archer of the night, 

Shoots to the woodlanJs with her bounding fawn, 265 

And drops of blood bedew the confcious lawn \ 

There, hid in (hades, fhe fhuns the cheerful day, 

Hangs o*er her young, and weeps her life away. 

So flood Eliza on the wood-crown'd height. 
O'er Minden's plain, fpeftatrefs of the fight; 270 

Sought with bold eye amid the bloody ftrife 
Her dearer felf, the partner of her life ; 
From hill to hill the rufhing hoft purfued, 
And view'd his banner, or believed (he view'd. 



and not in the centre of the bulb ; which, I am informed, does not hap- 
pen in the three or four fir ft years when raifed from feed, when it only 
produces a ftem, and (lender leaves without flowering. In the tulip-i-oot 
diffeded in the early fpring, juft before it begins to {hoot, a perfe<ft flower 
is feen in its centre ; and between the firft and fecond coat the large next 
year*8 bulb is, I believe, produced ; between the fecond and third coat, and 
between this and the fourth coat, and perhaps further, other lefs and lefs 
bulbs are vifible, all adjoining to the caudez at the bottom of the mother 
bulb ; and which, I am told, require as many years before they will flower 
as the number of the coats with which they are covered. This annual 
re-produ&ion of the tulip-root induces fome flprifts to believe that tulip- 
roots never die naturally, as they lofe fo few of them; whereas the hya- 
cinth-roots, I am informed, will not laft above five or feven years after they 
have flowered. 

The hyacinth-root differs from the tulip-root, as the ftem of the laft 
year's flower is always found in the centre of the rout, and the new offsets 
arife from the caudex below the bulb, but not beneath any of the concen- 
tric coats of the root, except the external one; hence Mr. £aton, an inge- 
nious florift of Derby, to whom I am indebted for muft of the obfervations 
in this note, concludes, that the hyacinth-root does not periih annually after 
it has flowered, like the tulip. Mr. Eaton gave me a tulip-root which had 
been fet too deep in the earth, and the caudex had elongated itfelf near an 
inch, and the new bulb was formed above the old one, and detached from it, 
iuftead of adhering to its fide. See addit. notes to Part I. No. XIV. 

The caudex of the ranunculus, cultivated by the florifts, lies above the 
claw-like root; in this the old root or claws die annuallv, like the tulip and 
tf chis, and the now claws, which are feen above the 'old ones, draw down 
the caudex lower into the earth. 1 he fame is laid to happen to Scabiofa, or 
Devil's bit, and fome other plants, as valerian and greater plantain; the new 
fibrous roots rifing round the caudex above the old ones, the inferior end of 
the root becomes (lumped, as if cut off, after the old fibres are decayed, and the 
caudex is drawn down into the earth by thefe new roots. See Arum andTuIipa^ 

Tart II. L 
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Pleafed with the diftant roar, with quicker tread 275 

Fad by his hand one Hfping boy (he led ; 

And one fair girl amid die loud alarm 

Slept on her kerchief, cradled by her arm ; 

While round her brows bright beams of Honour dartj 

And Love's warm eddies circle round her heart. 280 

— Near and more near the intrepid Beauty pre&'d. 

Saw through the driving fmolce his dancing creft ; 

Saw on his helm, her virgin-hands inwove, 

Bright ftars of gold, and myftic knots of love ; 

Heard the exulting fliout, " they run! they run!*^ 285 

•* Great God !" fhe cried, " He's fafc ! the battle's won V 

— A ball now hifles through the airy tides, 

(Some Fury wing'd it, and fome Demon guides !) 

Parts the fine locks her giaceful head that deck. 

Wounds her fair ear, and fmks into her neck ; 290 

The red ftream, iffuing from her azure veins. 

Dyes her white veil, her ivory bofom ftains. — 

— "Ah me!" ihe ciied, and, fmking on the ground, 

Kifs'd her dear babes, regardlefs of the wound ; 

** Oh, ceafe not yet to beat, thou Vital Urn ! 295 

** Wait, gufhing Life, oh, wait my Love's return ! — 

** Hoarfe barks the wolf, the vulture fcreams from for ! — 

•* The angel. Pity, fhuns the walks of war ! — 

** Oh, fpare, ye War-hounds, fparc their tender age ! — 

" On me, on me," fhe cried, " exhaufl your rage!" — 300 

Then with weak arms her weeping babes carefs'd. 

And, fighing, hid them in her blood-flain'd vefl* 

From tent to tent the impatient warrior flies. 
Fear in his heart, and frenzy in hi& eyes ; 
Eliza's name along the camp he calls, 305 

Eliza echoes through the canvas walls } 
Quick through the murmuring gloom his footfteps tread 
O'er groaning heaps, the dying and the dead. 
Vault o'er the plain, and in the tangled wood, 
Lo I dead Eliza weltering in her blood ! — 2 10 
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— Soon hears his liftening fon the welcome founds. 

With open arms and fparkling eyes he bounds : — 

** Speak low," he cries, and gives his little hand, 

** Eliza fleeps upon the dew-cold fand ; 

** Poor weeping babe with bloody fingers prefs'd, 315 

** And tried with pouting lips her milklefs bread ; 

** Alas ! we both with cold and hunger quake — 

** Why do you weep? — Mamma will foon awake." 

— " Slie'll wake no more !" the hopelefs mourner cried, 

Upturn'd his eyes, s^nd clafp'd his hands, and figh'd; 320 

Stretch'd on the ground a\yhile entrancM he lay. 

And prefs'd warm kifles on the lifelefs clay ; 

And then upfprung with wild convulfive ftart. 

And all the Father kindled in his heart ; 324 

" Oh, Heavens," he cried, " my firft rafh vow forgive ! 

** Thefe bind to earth, for thefe I pray to live!" — 

Round his chill babes he wrapp'd his crimfon veft, 

And clafp'd them fobbing to his aching breaft. 



V 



Two Harlot-Nymphs, the fair Cu scut as, pleafe 
With laboured negligence, and ftudied eafe ; 330 



Cufciita. 1. 329. Dodder. Four males, two females. This parafite plant 
(the feed fplitting without cotyledons) protrudes a fpiral body, and not 
endeavouring to root itfelf in the earth, afcends the vegetables in its vicinity, 
fpirally W. S. £. or contrary to the movement of the fun; and abforbs its 
nouriihment by veffels apparently inferted into its fupporters. It bears no 
leaves, except here and there a fcale, very (mail, membranous, and clofe 
under the branch. Lin. Spec. Plant, edit, a Reichard, vol. i. p. ^$%, The 
Rev. T. Martyn, in his' elegant letters on botany, adds, that, not content 
with fupport, where it lays hold, there it draws its nouriihment; and at 
length, in gratitude for all this, ftrangles its entertainer. Let. xv. A con- 
tefl for air and light obtains throughout the whole vegetable world ; (hrubs 
rife above herbs ; and, by precluding the air and light from them, injure 
or deflroy them; trees fuffocate or incommode fhrubs; the parafite climb- 
ing plants, as Ivy, Clematis, incommode the taller trees; and other parafites, 
which exift without having roots on the ground, as Miiletoe, Tillandfia, 
Epidcndrum, and the moffes and fungufes, incommode them all. 

Some of the plants with voluble flems afcend other plants fpirally eaft- 
fouth-weft, as Humulus, Hop, Lonicera, Honey-fuckle, Tamus, black Bry- 
ony, Helxine. Others turn their fpiral flems weft-fouth-eaft, as Convolvu- 
lus, Corn-bind, Phafeolus, Kidney-bean, Bafella, Cynanche, Euphorbia, £u- 
patorium. The proximate or final caufes of this difference have not been 
invefligated. Other plants are furniihed with tendrils for the purpofe of 
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In the meek garb of modeft worth difguifcd, 

The eye averted, and the fmile chaftifed, 

With fly approach they fpread their dangerous charms. 

And round their viSim wind their wiry arms. 

So by Scamander when Laocoon ftood, 335 

Where Troy's proud turrets glitter'd in the flood 

Rai(ed high his arm, and with prophetic call. 

To (hrinking realms annourxed her fated fall; 

Whirl'd his fierce fpear with more than mortal force. 

And pierced the thick ribs of the echoing horfe ; 340 

Two Serpent-forms incumbent on the main, 

Lafhing the white waves with redundant train, 

ArchM their blue necks, and (hook their towering crefts, 

J^nd ploughed their foamy way with fpeckled breads ; 

Then, darting fierce amid the affrighted throngs, 345 

Roird their red eyes, and (hot their forked tongues. — 

— Two daring youths to guard the hoary fire. 

Thwart their dread progrefs, and provoke their ire. 

Round fire and fons the fcaly monfters roU'd, 

Ring above ring, in many a tangled fold, 550 

Clofe and more clofe their writhing limbs furround. 

And fix with foamy teeth the envenom'd wound. 

— With brow uptumM to heaven, the holy Sage 

In filent agony fufiains their rage ; 

While each fond youth, in vain, with piercing cries, 355 

Bends on the tortured Sire his dying eyes. 



rlimblng ; if the tendril meets with nothing to lay hold of in its firft reroln* 
tion, it makes another revolution ; and fo on till it wraps itfelf quite up like 
a cork-fcrew ; hence, to a carelefs obferver, it appears to more gradnally 
backwards and forwards, being- feen fometimes pointing eaflward and ibmc- 
times weflward. One of the Indian graffes, Panicum arborefcens, whole 
ilem is no thicker than a goofe-quill, rifes as high as the talleft trees in this 
conteft for light and air. Spec. Plant, a Reichard, vol. i. p. 1 61. The 
tops of many climbing plants are tender from their quick growth; aiid» 
when deprived of their acrimony by boiling, are an agreeable article of 
food. The Hop-tops arg in common ufe. I have eaten the tops of white 
Bryony, Bryonia alba, and found them nearly as grateful as Aiparagus, and 
think this plant might be profitably cultivated as an early garden-Tegetable. 
The Tamus (called black Bryony) was lefs agreeable to the taftc when 
boiled. See Gaianthus. 
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<* Drink deep, fweet youths," fedudlive VrTis cries, 
The maudlin tear-drop glittering in her eyes; 
Green leaves and purple clufters crown her head, 
And the tall Thyrfus ftays her tottering tread. 360 

''-Five haplefs fwains, with foft afluaiive fmiles, 
The harlot, meflies in her deathful toils ; 
" Drink deep," fhe carols, as fhe waves in air 
The mantling goblet, '* and forget your care." — 
O'er the dread feaft malignant Chemia fcowls, 36c 

And mingles poifon in the nedlarM bowls ; 
Fell Gout peeps, grinning, through the flimfy fcene. 
And bloated Dropfy pants behind unfeen ; 
Wrapp'd in his robe white Lepra hides his ftains, 
And lilent Frenzy, writhing, bites his chains. 370 

So when Prometheus bravM the Thunderer's ire. 
Stole from his blazing throne ethereal fire. 
And, lantern'd in his bread, from realms of day 
Bore the bright treafure to bis Man of clay ; — 



Vitls* 1. 357. Vine. Five males, one female. The juice of the ripo 
grape is a nutritive and agreeable food, confiding chiefly of fugar and mjj- 
cilage. The chemical procefs of fermentation converts this fugar into fpi- 
rit ; converts food into poifon ! And it has thus become the curfe of the 
Chriflian world, producing more than half of our chronical difeafes; which 
Mahomet obfervcd, and forbade the ufe of it to his difciples. The Ara- 
bians invented diftiUation ; and thus, by obtaining the fpirit of fermented 
liquors in a lefs diluted ftate, added to its deftrudive quality. A theory of 
the Diabetes and Dropfy, produced by drinking fermented or fplrituoug 
liquors, is explained in a Treatife on the inverted Motions of the Lympha- 
tic Syflem, publiihed by Dr. Darwin. Cadel. 

Prometheus, 1. 371. The ancient ftory of Prometheus, who concealed ia 
his bofom the fire he had fiolen, and afterwards had a vulture perpetually 
gnawing his liver, affords fo apt an allegory for the effeds of drinking fpi- 
rituous liquors, that one ihould be induced to think the art of diftillation, 
as well as fome other chemical procefTes (fuch as calcining gold), had been 
known in times of great antiquity, and loft again. The fwallowing drams 
cannot be better reprefented in hieroglyphic language than, by taking fire 
into one's bofom ; and certSiin it is, that the general effedfc of drinking fer- 
mented or fpirituous liquors, is an inflamed fchirrous, or paralytic liver, 
with its various critical or confequential difeafes, as leprous eruptions on the 
face, gout, dropfy, epilepfy, infanity. It is remarkable, that all the difeafea 
from drinking fpirituous or fermented liquors are liable to become hereditary, 
«ven to the third generation, gradually increaflng, if the caufc be continucd| 
till the family becomes extinct. 
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High on cold Caucafus by Vulcan bound, 375 

The lean impatient Vulture fluttering round. 

His writhing limbs in vain he twifts and drains 

To break or loofe the adamantine chains. 

The gluttonous bird, exulting in his pangs, 

Tears his fwolp liver with renaorfelefs fangs. 380 

The gentle Cyclamen, with dewy eye> 
Breathes o*er her lifelefs babe the parting figh ; 
And, bending low to earth, with pious hands 
Inhumes her dear departed in the fands. 
•* Sweet Nurfling ! withering in thy tender hour, 385 

** Oh, fleep," (he cries, " and rife a fairer flower!'*^ 
— So when the Plague o'er London's gafping crowds 
Shook her dank wing, and fteer'd her murky clouds ; 
When o'er the friendlefs bier no rites were read, 
No dirge flow-chaunted, and no pall out-fpread ; 390 

While Death and Night piled up the naked thjrong. 
And Silence drove their ebon cars along ; 
Six lovely daughters, and their father, fwept 
To the throng'd grave Cleone faw, and wept; 
Her tender mind, with meek Religion fraught, 305^ 

Drank, all-refigned, Affli£lion's bitter draught ; 
Alive, and liftening to the whifper'd groan 
Of others' woes, unconfcious of her own ! — 
One fmiling boy, her lad fweet hope, flie warmjs, 
Hufh'd on her bofom, circled in her arms. — 400 



Cyclamen. 1. 381. Shew-bread, or Show-bread. 'When the feeds are 
ripe, the Oalk of the flower gradually twills itfelf fpitally downwards, till 
it touches the ground, and, forcibly penetxating the earth, lodges its feedft, 
which arje thought to receive nouriihmcnt from iht parent root, as they are 
faid not to be made to grow in any other fituation. 

The Trifolium fubterraneum, fubterraneous trefoil, is another plant whidi 
buries its feeds, the globular head of the feed penetrating the earth ; which, 
however, in this plant, may be only an attempt to conceal its feeds from 
the ravages of birds ; for there is another trefoil, the Trifolium GlobofuBS, 
or globular wooly-headed trefoil, which has a curious ms^er of conceal* 
ing its feeds ; the lower florets only have corols, and are feftile ; the upper 
ones wither into a kind of wool, and, forming a head, completely conoBal 
•the fertile calyxes. Lin. Spec. Plant, a Reichard. 
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Daughter of woe ! ere mom, in vain carefs'd. 

Clung the cold babe upon thy milklefs breaft, 

With feeble cries thy lad fad aid required, 

StretchM its ftifF limbs, and on thy lap expired ! — 

— Long, with wide eye-lids, on her child (he gazed, 405 

And long to Heiven tneir tearlefs orbs (he raifed ; 

Then with quick foot and throbbing heart (he found 

W.iere Cliartreufe open'd deep his holy ground ; 

Bore her laft treafure through the midnight gloom. 

And, kneeling, dropp'd it in the mighty tomb ; 41O 

** I follow next !*' the frantic mourner faid. 

And, living, plunged amid the feftering dead. 

Where vaft Ontario rolls his brindefs tides. 
And feeds the tracklefs forefls on his fides. 
Fair Cassia, trembling, hears the howling woods, 415 

And trufts her tawny chikiren to the floods. — 

Where Cbartreufe, 1. 408. During the plague in London, l66j), one pit 
to receive the dead was dug in the Charter-houfe, 40 feet long, 16 feet wide, 
and about zo feet deep; and in two weeks received 1 1 14 bodies. During 
this dreadful calamity there were inftances of mothers carrying their own 
children to thofe public graves, and of people delirious, or in defpair from 
the lofs of their friends, who threw themfelves alive into thefe pits. Jour- 
nal of the Plague-year in 1665, printed for £. Nutt, Royal Exchange. 

Rolls bis brinelefs tides, 1. 413. Some philofophers have believed that the 
continent of America was not raifed out of the great ocean at fo early a 
period of time as the other continents. * One reafon* for this opinion was, 
oecaufe the great lakes, perhaps nearly as large as the Mediterranean Sea, 
conlift of frefh water. And, as the fea-fait feems to have its origin from 
the de(b'U(5lion of vegetable and animal bodies, wafhed down by rains, and 
carried by rivers into lakes or feas, it would feem that this fource of fea^^ 
fait had not fo long exifted in that country. There is, however, a more fa- 
tisfadory way of explaining this circumftance ; which is, that the Ameri- 
can lakes lie above the level of the ocean, and are hence perpetually deialited 
by the rivers which run through them; which is not the cafe with the Me- 
diterranean, into which a current from the main ocean perpetually paffes. 

Caffia, L 415. Ten males, one female. The feeds are black, the ftamens 
gold-colour. This is one of the American fruits which are annually thrown 
on the coafts of Norway ; and are frequently in fo recent a ftate as to ve- 
getate, when properly taken care of. The fruit of the anacardium, cafliew- 
nut; of cucurbita lagenaria, bottle-gourd; of the mimofa fcandens, co- 
coons ; of the pifcidia erythrina, logwood-tree ; and cocoa-nuts, are enu- 
merated by ^rj^'onning (Amcen. Acad. 149), amongft thefe emigrant feeds. 
The facft is ti9y wonderful, and cannot be accounted for but by the exift- 
ence of under currents in the depths of the ocean ; or from vortexes of wa- 
ter palling from one country to another through caverns of the earth. 
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Cln£lured with gold, while ten fond brothers (land. 

And guard the l)eauty on her native land ; 

Soft breathes the gale, the current gently moves, 

And bears to Norway's coafts her infant-loves. 420 



Sir Hani Sloane has given an account of four kinds tif feeds, which are 
frequently thrown by the fca upon the coafts of the iilands of the northern 
parts of Scotland. Phil. Tranf. abridged, vol. iii. p. 540. Which feeds 
are natives of the Weft-Indies, and feem to be brought thither by the 
Gulph-ftream defcribed below. One of thefe is called, by Sir H. Sloane, 
Phafeolus maximus perennis, which is often thrown alfo on the coaft of 
Kerry, in Ireland; another is called, in Jamaica, Horfe-eye-bean ; and a 
third is called Niker, in Jamaica. He adds, that the Lenticula marina, or 
Sargoffo, grows on the rocks about Jamaica, is carried by the winds and 
current towards the coafts of Florida, and thence into the North-American 
ocean, where it lies very thick on the furface of the fea. 

Thus a rapid current pafTcs from the Gulph of Florida to the N. £. along 
the coaft of North-America, known to feamen by the name of the Gulph- 
STREAM. A chart of this was publiflied by Dr. Franklin in 1768, from 
the information principally of Capt. Folger. This was confirmed by the 
ingenious experiments of Dr. Blagden, publiflfed in 1 781; who found that 
the water of the Gulph-ftream was from fix to eleven degree's warmer 
than the v^rater of the fea through which it ran; which muft have 
been occafloned by its being brought from a hotter olimate. He afcribes 
the origin of this current to the power of the trade- winds, which, 
blowing always in the fame diredion, carry the waters of the Atlantic 
ocean to the weftward, till they are ftopped by thc^ oppofing continent on 
the weft of the Gulph of Mexico, and are thus accumukited there, and run 
down the Gulph of Florida. Phil. Tranf. vol. Ixxi. p. ^^s. Governor 
Pownal has given an elegant map of this Gulph-ftream, tracing it from 
the Gulph of Florida, northward, as far as Cape-^able, in Nova-Scotia, 
and then acrofs the Atlantic ocean 'to the coaft of Africa, between the Ca- 
nary Iflands and Senegal, increaflng in breadth, as it runs, till it occupies 
£ve or fix degrees of latitude. The Governor likewife afcribes this cur- 
rent to the force of the trade-winds protruding the waters weftward, till 
they are oppofed by the continent, and accumulated in the Gulph of Mexico. 
He very ingenioufiy obferves, that a great eddy muft be produced in the 
Atlantic ocean, between this Gulph-ftream and the wcfterly current pro- 
truded by the tropical winds; and in this eddy are found the immenfe fields 
of floating vegetables, called Saragofa weeds, and Gulph weeds, and fome 
light woods, which circulate in thefe vaft eddies, or are occafionally drivjen^ 
out of them by the winds. Hydraulic and Nautical Obfervations, by Go- 
vernor Powual, 1787. Other currents are mentioned by the Governor in 
this ingenious work, as thofe in the Indian Sea, northward of the line, 
which are afcribed to the influence of the Monfoons. It is probable that, 
in proccfs of time, the narrow tradt of land on the weft of the Gulph of 
Mexico, may be worn away by this elevation of water dafhing againft it, 
by which this immenfe current would ceafe toexift, and a wonderful change 
take place in the Gulph of Mexico and Weft-Indian iflands, bf the fubfiding 
of the fca, which might probably lay all thofe iflands into one, or joip Chem 
to the continent. 
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— So the fad mother, at the moon of night. 

From bloody Memphis ftole her lilent flight; 

Wrapp'd her dear babe beneath her folded veft. 

And clafp'd the treafure to her throbbing breaft, 

With foothing whifpers hyfli'd its feeble cry^ 425 

Prefs'd the foft kifs, and breath'd the fecrct figh. — 

■ — With dauntlefs ftep flie feeks the winding fhore, 

Hears unappall'd the glimmering torrents roar j 

With Paper-flags a floating cradle weaves, 

And hides the fmiling boy in Lotus-leaves; 430 

Gives her white bofom to his eager lips. 

The falt-tears mingling with the milk he fips ; 

Waits on the reed-crown'd brink with pious guile. 

And trufts the fcaly monfters of the Nile. 

— Erewhile majeftic from his lone abode, 435' 

Ernbaflfador of Heaven, the Prophet trod; 
Wrench'd the red fcourge from proud Oppreffion's hands. 
And broke, curft Slavery ! thy iron bands. 

i 
t . 

Hark ! heard ye not that piercing cry. 

Which fhook the waves and rent the flcy ? — 440 

■** 

E'en now, e'en now, on yonder Weftern fhores 

Weeps pale Defpair, and writhing Anguifh roars: 

E'en now in Afric's groves with hideous yell 

Fierce Slavery ftalks, and flips the dogs of hell; 

From vale to vale the gathering cries rebound, 445 

And fable nations tremble at the found ! 

— Ye bands of Senators! whofe fuffrage fways 

Britannia's realms, whom either Ind obeys ; 

Who right the injured, and reward the brave, 

Stretch your ftrong arm, for ye have power to fave ! 450 

Throned in the vaulted heart, his dread reforr, 

Inexorable Conscience holds his court; 

With dill fmall voice the plots of Guilt alarms, 

Bares his mafk'd brow, his lifted hand difarms ; 

But, wrapp'd in night with terrors all his own, 455 

He fpeaks in thunder, when the deed is. done. 
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itear him^ ye Senates ! hear this truth fublime» 
** Hcy who allows OppreJJtony Jhares the crimeJ** 

No radiant pearl, which crefted Fortune wearsr^ 
No gem, that twinkling hangs from Beauty's ears, 460 

Not the bright (lars, which Night's blue arch adorn. 
Nor rifing funs that gild the vernal mom. 
Shine with fuch luftre as the tear that flows 
Down Virtue's manly cheek for others' woes." 

Here ceafed the Muse, and droppM her tuneful {hell> 465 
Tumultuous woes her panting bofom fwell ; 
O'er her flufh'd cheek her gauzy veil (he throws. 
Folds her white arms, and bends her laurel'd brows ; 
For human guilt awhile the Goddefs fighs. 
And human forrows dim celeftial eyes. 4^0 
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bookseller. X OETRY has been called a srster-art both to* Paint* 
ing and to Music : I wish to know what are the particulars of 
their relationship ? 

Poet. It has been already observed, that the principal part of 
the language of poetry consists of those words, which are expres- 
sive of the ideas, which we originally receive by the organ of sights 
and, in this, it nearly, indeed, resembles panting; which can 
express itself in no other way, but by exciting the ideas or sensa- 
tions belonging to the sense of vision. But besides this essential 
similitude V in the language of the poetic pen and pencil, these 
two sisters resemble each other, if I may so say, in many of 
their habits and manners. The painter, to produce a strong ef- 
fe^, makes a few parts of his pi6ture large, distindt, and luminous, 
and keeps the remainder in shadow, or even beneath its natural 
size and colour, to give eminence to the principal figure. This 
is similar to the common manner of poetic composition, where 
the subordinate characters are kept down, to elevate and give con- 
sequence to the hero or heroine of the piece. 

In the south aile of the cathedral church at Lichfield, there is 
an ancjent monument of a recumbent figure ; the head and neck 
of which lie on a roll of matting, in a kind of niche or cavern 
in the wall ; and about fivt feet distant horizontally, in another 
opening or cavern in the wall, are seen the feet and ankles, with 
some folds of garment, lying also on a matt; and though the in- 
termediate space is a solid stone-wall, yet the imagination supplies 
the deficiency, and the whole figure seems to exist before our 
eyes. Does not this resemble one of the arts both of the painter 
and the poet? The former often shews a muscular arm amidst a 
group of figures, or an impassioned face; and, hiding the re- 
mainder of the body behind other obje£bs, leaves the imagination 
to complete it. The latter, describing a single feature or attitude 
in pi£turesque words, produces before the mind an image of the 
whole. 
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I remember seeing a print, in which was represented a shrivel- 
led hand, stretched through an iron grate, in the stone floor of a 
prison-yard, to reach at a mess of porrage, which affcdted me 
with more horrid ideas of the distress of the prisoner in the dun- 
geon below, than could have been, perhaps, produced by an ex- 
hibition of the whole person. And, in the following beautiful 
scenery from the Midsummer-night's Dream, (in which I have 
taken the liberty to alter the place of a comma,) the description of 
the swimming step and prominent belly bring the whole figure 
before our eyes with the distin6biess of reality. 

When we have laughed to see the saib conceive^ 
And grow big-bellied with the wanton wind ; 
Which she with pretty and with swimming gate, 
Following her womb, (then rich with my young squire,) 
Would imitate, and sail upon the land^ 

iThere is a third sbter«feature, which belongs both to the pifto- 
rial and poetic art ; and that is, the making sentiments and pas-» 
sions visible, as it were, to the spectator : this is done in both 
arts by describing or pourtraying the effects or changes which 
those sentiments or passions produce upon the body. At the end 
of the unaltered play of Lear, there is a beautiful example of 
poetic painting: the old King is introduced as dying from grief 
for the loss of Cordelia : at this crisis, Shakespeare, conceiving 
the robe of the King to be held together by a clasp, represents 
hifn as only saying to an attendant courtier, in a faint voice, 
*' Pray, Sir, undo this button, — thank you, Sir," and dies. Thus, 
by the art of the poet, the oppression at the bosom of the dying 
King is made visible, not described in words. 

R. What are the features in which these sister-arts dp not re- 
semble each other ? 

P. The ingenious Bishop Berkeley, in his Treatise on Vision, 
a work of great ability, has evinced, that the colours which we 
see, are only a language suggesting to our minds the ideas of so- 
lidity and extension, which we had before received by the sense 
of touch. Thus, when we view the trunk of a tree, our eye 
can only acquaint us with the colours or shades; and from the 
previous experience of the sense of touch, these suggest to us the 
cylindrical form, with the prominent or depressed wrinkles on it. 
From hence it appears, that there is the stridest analogy between 
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colours and sounds; as they are both but languages^ which do not 
represent their correspondent ideas, but only suggest them to the 
mind, from the habits or associations of previous experience. It 
is, therefore, reasonable to conclude, that the more artificial ar- 
rangements of these two languages, by the poet and the painter, 
bear a similar analogy. 

But, in one circumstance, the pen and the pencil differ widely 
from each other; and that is, the quantity of time which they can 
include in their respective representations. The former can un- 
ravel a long seriesf of events, which may constitute the history of 
days or years ; while the latter can exhibit only the actions of a 
moment. The poet is happier in describing successive scenes ; 
the painter in representing stationary ones : both have their ad- 
vantages. 

Where the passions are introduced, as 'the poet, on one hand, 
has the power gradually to prepare the mind of his reader by pre- 
vious climacteric circumstances, the painter, on the other hand, 
can throw stronger illumination and distinctness on the principal 
moment or catastrophe of the aCtion; besides the advantage he 
has in using an universal language, which can be read in an in- 
stant of time. Thus, where a great number of figures are all 
seen together, supporting or contrasting each other, and contribut- 
ing to explain or aggrandize the principal effeCt, we view a pic- 
ture with agreeable surprize, and contemplate it with unceasing 
admiration. In the representation of the sacrifice of Jephtha's 
daughter, a print done from a painting of Ant. Coypel, at one 
glance of the eye we read all the interesting passages of the last 
aCt of a well-written tragedy; so much poetry is there condensed 
into a moment of time. 

B, Will you now oblige me with an account of the relation- 
ship between Poetry, and her other sister. Music? 

P, In the poetr)' of our language I don't think we are to' look 
for any thing analogous to the notes of the gamut : for, except, 
perhaps, in a few exclamations or interrogations, we are at liberty 
to raise or sink our voice an oCtave or two at pleasure, without 
altering the sense of the words. Hence, if .either poetry or prose 
be read in melodious tones of voice, as is done in recitativo, or in 
chaunting, it must depend on the speaker, not on the writer: for 
tl^ough words may be seleCted which are less harsh than others, 
that is, which have fewer sudden stops, or abrupt consonants 
amongst the vowels, or with fewer sibilant letters, yet this docs 
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not constitute melody, which consists of agreeable successions 
of notes referable to the gamut ; or harmony, which consists of 
agreeable combinations of them. If the Chinese language has 
many words of similar articulation, which yet signify different 
ideas, when spoken in a higher or lower musical note, as some 
travellers affirm, it must be capable of much finer effed, in re- 
sped to the audible part of poetry, than any language we are ac- 
quainted with. 

Tliere is, however, another affinity in which poetry and music 
more nearly resemble each other than has generally been under- 
fftood, and that is ki their measure or time. There are but two 
kinds of time acknowledged in modem music, which are called 
iri/tle time and common time. The former of these b divided by 
bars, each bar containing three crotchets, or a proportional num- 
ber of their subdivisions into quavers and semiquavers. This 
kind of time is analogous to the measure of our heroic or iambic 
verse. Thus the two following couplets are each of them divided 
into five bars of trijiU time^ each bar consisting of two crotchets 
and two quavers ; nor can they be divided into bars analogoi^ 
to common time^ without the bars interfering with some of the 
crotchets, so as to divide them. 

3 Soft warbling beaks | in each bright bios ( som move, 

4 And vo I cal rosebuds thrill | the inchanted grove. | 

In these lines there is a quaver and a crotchet alternately in 
every bar, except in the last, in which tht in make two semiqua. 
vers ; the e is supposed, by Grammarians, to be cut off, which 
any one's ear will readily determine not to be true. 

5 Life buds or breathes | from Indus to | the poles, 
4 And the | vast surface kind | les, as it rolls. | 

In these lines there is a quaver and a crotchet alternately in the 
first bar; a quaver, two crotchets, and a quaver, make the second 
bar. In the third bar there is a quaver, a crotchet, and a rest 
after the crotchet, that is, after the word poles^ and two quavers 
begin the next line. The fourth bar consists of quavers and 
crotchets alternately. In the last bar there is a quaver, and a rest 
after it, viz. after the word kindles ; and then two quavers and a 
crotchet. You will clearly perceive the truth of this, if you prick 
the musical chara<5ters above-mentioned under the verses* 
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The common time of musicians is divided into bars, each of 
which contains four crotchets, or a proportional number of tbeir 
subdivision into quavers and semiquavers. This kind of musi<i 
cai time is analogous to the da^yie verses of our language, the 
most popular instances of which are in Mr. Anstie's Bath-Guide. 
In this kind of verse the bar does not begin till after the first or 
second syllable; and where the verse is quite complete, and writ- 
ten by a good ear, these Hrst syllables, added to the last, complete 
the bar, exa6(ly, in this also, corresponding with many pieces oF 
music : 

a Yet I if one may guess by the | size of his calf, Sir, 
4 He I weighs above twenty-three | stone and a half. Sir. 

2 Master | Mamozet's head was not | finished so soon, 
4 For it I took up the barber a | whole afternoon. 

In these lines each bar consists of a crotchet, two quavers, an- 
other crotchet, and two more quavers; which are equal to four 
crotchety and, like many bars of common time in music, may be 
subdivided into two, in beating time without disturbing the mea-. 
sure. 

The following verses from Shenstone belong likewise to com* 
mon time : 

a A I river or a sea | 
4 Was to him a dish | of tea, 
And a king | dom bread and butter. 

The first and second bars consist each of a crotchet, a quaver, 
a crotchet, a quaver, a crotchet. The third bar consists of a qua* 
ver, two crotchets, a quaver, a crotchet. The last bar is not 
complete without adding the letter A, which begins the first liAe, 
and then it consists of a quaver, a crotchet, a quaver, a crotchet, 
two quavers. 

It must be observed, that the crotchets in triple time are, in ge- 
neral, played by musicians slower than those of common time, 
and hence minuets are generally pricked in triple time, and coun- 
try dances generally in common time. So the verses above related, 
which are analogous to trijile time^ are generally read slower than 
those analogous to commm time; and are thence generally used for 
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graver compositions. I suppose all the dififerent kinch of verses to 
be found in our odes, which have any measure at ail^ might be 
arranged under one or other of these two musicaL times ; allowing 
a note or two sometimes to precede the commencement of the bar, 
and occasional rests, as in musical compositions: if rhis was at- 
tended to by those who set poetry to music^ it is probable the 
sound and sense would oftener coincide. Whether these musical 
times can be applied to the lyric and heroic verses of the Greek 
and Latin poets, I do not pretend to determine ;. certain it is, 
that the. da<5tyie verse of our language, when it is ended with a 
double rhime^ much resembles the measure of Homer and Vk" 
gil, except in the length of the lines. 

B. Then there is no relationship between the other two of 
these sister-ladies, Painting and Music? 

P. There is at least a mathematical relationship5 or^ perhaps, 
I ought rather to have said, a metaphysical relationship, between 
them. Sir Isaac Newton has observed, that the breadti^of the 
seven primary colours in the Sun's image^ refra&ed by a prism* 
are proportional to the seven musical notes of the gamut, or to 
the intervals of the eight sounds contained in an o^ve, that is^ 
proportional to the following numbers ; 

Sol. La. Fa. Sol. La- Mi- Fa. Sol. 

Red. Orange. Yellow. Green. Blue. Indigo. Violet. 

^ I I I I I I 

9 i6 10 9 i6 i6 9 

Newton's Optics, Book I. part a, prop. 3 and 6. Dr. Smith, 
in his Harmonics, has an explanatory note upon this happy disco- 
very, as he terms it, of Newton. Seift. 4. Art. 7. 

From this curious coincidence, it has been proposed to produce 
a luminous music, consisting of successions or combinations of co- 
lours, analogous to a tune in respedt to the proportions above-mcn'» 
tioned. This might be performed by a strong light, made by means 
of Mr. Argand's lamps, passing through coloured glasses, and falling 
on a defined part of a wall, with moveable blinds before them, 
which might communicate with the keys of a harpsichord, and 
thus produce, at the same time, visible and audible music in uni- 
son with each other. 

The execution of this idea is said, by Mr. Guyot, to have been 
attempted by Father CafF^l, without much success. 
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If this should Be again attempted, there is another curious co* 
incidence between sounds and colours, discovered by Dr. Darwin^ 
of Shrew9bury; and explained in a paper on what he calls Ocular 
SjteStra^ in the Philosophical Transadions, vol. Ixxvi. which might 
much facilitate the execution of it. In this treatise the Dodkor has 
demonstmtedi that we see certain colours, not only with greater 
ease and distin^ness, but with relief and pleasure, after having 
for some time contehtplaoed other certain colours; as green softer 
red, or red after green; orange aft^r blue, or blue after orange; 
yellow aft^r vioUt, ox violet after yellow. This, he shews, arises 
ifrom the ^idar speHrum of the colour last viewed coinciding with 
the hrttoHm of the colour now under contemplation. Now, as 
the pleasure we receive from the sensation of melodious notes^ 
independent of the previous associations of agreeable ideas with 
them, must arise from our hearing some proportions of sounds 
after others jnore easily, distindly, or agreieably ; and as there is a 
coincidence between the proportions of the primary colours, and 
the primary sounds, if they may be so called; he argues, that the 
same laws must govern the sensatioqs of both. In this circum- 
.S^ce, therefore, consists the sisterhood of Music and Painting; 
and hence they claim a right to borrow metaphors from each other; 
.music^ns to speak of the brilliancy of sounds, and the light an^ 
shade of a concerto; and painters of the harmony of colours, and 
the tone of a pidiure. Thus it is not quite so absurd as was ima- 
gined, when the blind man asked if the colour scarlet was like 
the sound of a trumpet. As the coincidence or opposition of 
these (^ular speHra (or colours which remain in the eye after 
we have, for some time, contemplated a luminous objedt), are 
more easily and more accurately ascertained, now their laws have 
been investigated by Dr. Darwin, than the relics of evanescent 
sounds upon the ear, it is to be wished that some ingenious musi- 
cian would further cultivate this curious field of science : for if 
visible music can be agreeably produced, it would be more easy 
to add sentiment to it, by representations of groves and Cupids, 
and sleeping Nymphs amid the changing colours, than is com- 
monly done by the words of audible music. 

B. You mentioned the greater length of the verses of Homer 
and Virgil. Had not these poets great advantage in the super!,- 
ority of their languages compared to our own ? 

/*. It is probable, that the introduction of philosophy into a 
country must gradually afFciSt the language of itj^as philosophy 
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converses in more appropriated and abstra^ed terms; and thus, 
by degrees, eradicates the abundance of nietaphor, which is used 
in the more early ages of society. Other virise, though the Greek 
compound words have more vowels, in proportidh to their con- 
sonants, than the English ones, yet the modes 6f compounding 
them are less general, as may be seen by variety of instances given 
in the pre^sice of the translators^ prefixed to the System of V£- 
GETAJiLKi by the Lichfield Society; which happy property of 
our own language rendered that translation of Linnaeus as expres- 
sive and as concise, perhaps more so than the original. 

And, in one respect, I believe the English language serves 
the purpose of poetry better than the ancient ones; I mean in the 
greater ease of producing personifications; for as our nouns have, 
in general, no genders aflixed to them in prose-compdsidons, and 
in the habits of conversation, they become easily personified only 
by the addition df a masculine or feminine pronoun^ as^ 

Pale Melancholy sit^ atid round her thrown 
A death-like silence^ and a dread repose. 

Pofie's AMard. 

And, secondly, as most of oiir nbuiis have the article a or the 
prefixed to them in prose- writing and in conversation, they; in ge- 
neral, become personified even by the omission of these articles; 
as in the bold figure of Shipwreck in Miss Seward's Elegy on 
Capt. Cook ! 

But round the steepy rocks arid dangerous strand 
Rolls the white surf, and Shipwreck guards the land. 

Add to this, that if the verses in our heroic poetry be shorter 
than those of the ancients, our words likewise are shorter; and, 
in respect to their measure or time; which has erroneously been 
called melody and harmony, I doubt, from what has been said 
above, whether we are so much inferior as is generally believed^ 
since many passages, which have been stolen from ancient poets, 
have been translated into our language without losing any thing 
of the beauty of the versification. The following line, translated 
from Juvenal by Dr. Johnson, is much superior to the original: 

Slow nses Worth by Poverty depress'd. 
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The original is as follows : 

m 

I 

Difficile emergunt, quorum virtutibus obstat 
Res angusta domL 

B, I am glad to hear you acknowledge the thefts of the modern 
poets frpm the ancient ones, whose works, I suppose, have been 
reckoned lawful plunder in all ages. But have not you borrowed 
epithets, phrases, and even half a line occasionally, from modern 
poets? 

P. It may be difficult to mark the exaft boundary of what 
should he termed plagiarism : where the sentiment and expression 
are both borrowed without due ackno\y|cdgmeat, there can be 
no doubt; — ^single words, on the contrary, taken from other au- 
thors, cannot conriA a writer of plagiarism : they are lawful game, 
wild by nature, the property of all who can capture them; — and, 
perhaps, a few common flowers of speech may be gathered, as we 
pass over our neighbour's inclosure, without stigmatising us with 
the title of thieves ; but we must not, therefore, plunder his culti- 
vated fruit. 

The four lines at the end qf the plant Upas are imitated from 
Dr. Young's Night Thoughts. The line in the episode adjoined 
to Cassia, " The salt tear mingling with the milk he sips, •' is from 
an interesting and humane passage in Langhorne's Justice of 
Peace. There are probably many others, which, if I could re- 
colle6l them, should here be acknowledged. As it is, like exo- 
tic plants, their mixture with the native ones, I hope, adds beauty 
to my Botanic Garden: and such as it i!J Mr, Bookseller^ I now 
leave it to yoM to desire the Ladies and Gentlemen to walk in ; 
but, please to apprize them, that, like the speculators at an un- 
skilful exhibition in some village-barn, I hope they will make 
Good-humour one of their party; and thus theirselves supply the 
defeats of the representation. 
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CANTQ IV, 

« 

JN O W the broad Suq his goldeq orb uqfliroud^. 

Flames in the weft, and paints the parted clouds; 

O'er Heaven's wide arch refradied loftreis flow. 

And bend in air die many-colour'd bow.— 

— The tunetxil Oodd^s on thfc glowing flcy j 

Jlx'd in mute ecftafy her gliftening eye ; 

And then her lute to f^yeeter tones fhe ftrutigj^ 

And fweird with fpfter chords the Baphian fong^ 

Long ailes of Oaks retum'd the filver found, 

And amorous Echoes talk'd along the ground; 10 

Pleafed Lichfield liften'd from her facred bowers, 

Bow'd her tall groves, and fhook her (lately towers. • 

** Nymph ! not for dice the radiant day returns. 
Nymph ! not for thee the golden folftice burns, 
Refulgent Cerea ! — at the dufky hour 15 

She feeks with penfive ftep the mountain-bower, 

Pleafed LicbfieU, L ||. The fceoery defcribed at the begionipg of the 
firft part, or Economy of Vegetation, is taken from a botanic garden about a 
mile ftom Lichfield. 

Cerea, 1. 1$, Ca^us grandiflonis, or Cercus. Twenty males, one female. 
This flower is a natiye of Jamaica and Veracrux. It expands a moft ex« 
quifitely beautiful corol, and emits a moft fragrant odour for a few hours in 
the night, and then clofes to open no more. The flower is nearly a foot in 
diameter; the infide of the calyx of a fplendid yellow, and the numerous 
peuls of a pure white : it begins to open about feven or eigljit oVlock in the ' 
eyening, and clofes before fun-rife in the morning. Martyn's Letters, p. 
994. The Ciftus labdaniferus, and many other flowers, lofe their peuls 
after having been a few hours expanded in the day-time;, for in theie plants 
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Bright as the blufh of rifing morn, and wanns 

The dull cold eve of Midnight with her charms. 

There to the (kics (he lifts her pencil'd brows, 

Opes her fair lips, and breathes her virgin vows; 20 

Eyes the white zenyth ; counts the funs that roll 

Their diftant fires, and blaze around the Pole; 

Or marks where Jove directs his glittering car 

O'er Heaven's blu6 vault, — Herfelf a brighter ftar, 

—There as foft Zephyrs fweep with paufing airs 25 

Thy fnowy neck, and part thy fhadowy hairs. 

Sweet Maid of Nighr! to Cynthia's fober beams 

Glows thy warm cheek, tliy polifli'd bofom gleams. 

In crowds around thee gaze the admiring fwaitis^ 

And guard in filence die enchanted plains ; 30 

Drop the dill tear, or breathe the impafiion'd figh, 

Ai^ drink inebriate rapture fi-om thine eye. 

Ttnis, when old Need^ood's hoary fcenes the Night 

Paints with blue (hadow, and with milky light; 

Where Mundy pour'd, the liftcning nymphs atnongi 35 

Loud to the echoing vales his parting fong ; 

With meafured ftep the Fairy Sovereign treads. 

Shakes her high plume, and glitters o'er the meads; 

Round each green holly leads her fportive train. 

And little footfteps mark the circled plain ; 40 

the ftigma is ffx>n tmprc;^ated by the numtfous anthers : in many flowers 
of the Ciflus labdaniferus, 1 obferved two or three of the ilamens were per- 
petually bent into contaA with the piftil. 

The Ny<5tanthes, called Arabian Jafmitie^ is another flower, which n^ 
pands a beautiful corol, and gives out a mod delicate perfume during the 
night, and not in the day, in its native country, whence its name; botanical 
philofophers have not yet explained this wonderful property; perhaps the 
plant fleeps during the day as fome animals do ; and its odoriferous gkmds 
only emit their fragrance during the expanfion of the petals; that is, durini; 
its waking hours; the Geranium trifle has the fame property of giving up 
its fragrance only in the night. The flowers of the Cucurbita lagenaria are 
faid to dofe when the fun fhines upon them. In our climate many flowers, 
as tragopogon, and hibifcus, clofe their flowers before the hocteft part of the 
day comes on ; and the flowers of fome fpecies of cucubalus, and Silcne, vif- 
cous campion, arc clofed all day; but when the fun leaves them they expand, 
and emit a very agreeable fcent ; whence fuch plants are termed noii^iflora. 

Where Muridy. 1. 35. Alluding to an unpubliflied pt>em by F. N.C. Mundy, 
£fq. on his leaving Needwood-Foreft. Sec the paflagc in the notes at the 
end of this volumcr 
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£ach haunted rill with filver voices rings, 
And Night's fweet bird in livelier accents fings. 

Ere the bright ftlr, which leads the morning Iky, 
'Hangs o'er thei blufhing eaft his diamond eye, 
The chafte Trop-«:o leaves her fecret bed ; . 45 

A faint-like glory trembles round her head ; 
Eight watchful fwains, along the lawns of night, 
With amorous fteps purfue the virgin light ; 
O'er her fair form the eleftric luftre plays, 
And cold flic moves amid the lambent blaze* 56 

So fhines the glow-fly, when the fun retires. 
And gems the night-air with phofphoric fires j 
Thus o'er the marfh aerial lights betray. 
And charm the unwary wanderer from his way; 

Tropaolum, 1. 45. Majus. G&rden Nafturtion, bf greater Indian SttX^ 
Eight males, one female. Mifs £. C. Linnseus firi^ obferved the Tropaeo- 
lum Majus to emit fparks or flaihes in the mornings before fun-rife, during 
the months of June or July, and alfo during the twilight in the evening, 
but not after total darknefs came on ; thefe Hngular fcintiUations were Ihewn 
to her father and other philofophers; and Mr. Wilcke, a celebrated oledri* 
cian, believed theni to be eledric. Lin. Spec. Plantar, p. 490. Swedilh 
AAs for the year 176a. Pulteney*s View' of Linnaeus^ p. aao* Nor is tHJ» 
more wonderful than that the electric eel and torpedo fhould give voluntary 
Ihocks of ele6tricity; ahd in this plant, perhaps, as in thoie animals, it may ' 
be a mode of defence, by which it hara^Ges or deftroys the night-flying in- 
ie<fts which infeft it ; and probably it may emit the fame fparks during the 
day, which muft be then invifible. This curious fubjed deferves further in- 
-veftigation. See Di^amnus. The ceaflng to fhine of this plant aftet twi- 
light might induce one to conceive, tha( it abforbed and emitted light, like 
the Bolognian Phofphorus, or calcined oyfter-fhells, fo well explained by 
Mr. B. Wilfon, and. by T. B. Beccari. Exper. on Phofphori, by B. "VVilfon. 
Dodfley. The light of the evening, at the fame diftance from noon, is much 
.ipreater, as I have repeatedly obferved, than the light of the morning: this is 
o'^ing, I fuppofe, to the phofphorefcent quality of almoft all bodies, in a 
greater or lefs degt'ee, which thus abforb light during the fun-^hine, and con- 
tinue to emit it again for fome time afterwards, though not in fuch quantity 
as to produce apparent fcintiUations. The nedtary of this plant grows from 
what is fuppofed to be the calyx; but this fuppofed ciiljrx is coloured; and, 
perhaps, from this circumilance of its bearing the nectary, ihould rather be 
efteemed a part of the corol. . See an additional note at the end of the poeni. 

Sojbines the glotv^fy, 1. 5 1. In Jamaica, in Ibme feafons of the year, the 
fire-flies are feen in the evenings in great abundance. When they fettle on 
the ground, the bull-frog greedily devours them ; which feems to have gi. 
ven origin to a curious, though cruel, method of deflioying thefe animals: 
if red-hot pieces of charcoal be thrown towards them in the dufk of the 
evening, they leap at them, and, h^flily fwallowing them, are burnt to death. 
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So when diy Kiiig, Aflyriay fierpe asd pc6ii4 SS 

Three humaa vi^ms to his kkd vow'd ; 

Rear'd a vaft pyre before the golden fhrine 

Of fulphurous coal, and pitch-q^uding pine;— r 

— Loud roar the flames, die iron nofttik farcadxry 

And the huge bellows pant and heave beoeadi; 6o 

Bright and more bright the biasing ddi^ flows. 

And, white widi fevenfdd heat, die fimiaoe glows; 

And now the Monarch fix*d widi dread furprife 

Deep in the burning vault his dazzled eyes. 

^ Lo ! three unbound amid the frightful glare, 6j 

** UnfcorchM their fandals, and unfing'd their hair I 

*^ And now a fourth with feraph-beauty bright 

<< Defcends, accofts dietn, and outihines the lig^ ! 

Fierce flames innocuous* as they ftep, retire ! 

And flow they move amid a world of fire !" fo 

He-fpoke,' — to Heaven his arras repentant fpread. 
And, kneeling, bow'd his gem-incircled head. 

Two Siftcr-Nymphs, the hit Avena^, lead 
Their fleecy fqtiadrons on the lawns of Tweed; 
Pafs with light ftcp his wave-worn banks along, 75 

And wak^ his Echoes witti their filver tongii^; 

Avema, 1. 73. 6tt. The mimeroas fatnilies of gnflet have jail thr« 
malcf , and two females, except Anthoxanthum, wluch gives the gr^tiefol 
fmell to hay, and has but two males. The herbs of this onkr oif vegetahk* 
iiipport the countlefs tribes of graminiTorous animals. The feeds cf the 
imaller kinds of graffes, as of aira, poa, briza, ftipa, i9cc. are. the jfyih^y^ 
of many forts of birds. The feeds of the large grafiies, at «£ .iR^i^it, bade^y 
rye, oats, fupply food to the human fpecies. 

It feems to have required more ingenuity to think of £Dedi|,Qg oationt if 
mankind with fo imall a feed, than with the potatoe of Mexico, or the bread- 
fruit of the fottthem iflands; hence Ceres, in £gypt, which was the t^rth** 
place of our European arts, was defervedly celebrated amo^gil their 4lhdiii- 
ties, as well as Ofyris, who invented the Plough. ' 

Mr. Wahlbom obferves, that as wheat, rye, and many of the graffix, and 
plantain, lift up their anthers on long filaments, and thus expofe the enclof* 
ed fecundating duft to be waflied away by the rains, a fcarcity of corn is 
produced by wet fummers; hence the neceOity of a careful choice of fee<j^ 
, wheat, as that which had not received the duft of the anthers will not grow* 
though it may appear well to the eye. The ilraw of the oat feems to have 
been the firft mufical inftrument« invented during the paftoral agta of the 
world, before the difcovery of metals. See note on Ciftus. 
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Or touch the r^ed, as gentle Love infpires, 
la notes accordant to their chafte deflres, 

I. 
" Sweet Echo ! fleeps fliy vocal £[;ell, 
" Where this high arch overhangs the ddl; Ite 

*' While Twe^ with fun-refle<^ing dreams 
** Chequers tliy rocks with dancing beams ?-^ 

IL 
*' Here may no clamours har(h intrude^ 
*' No brawling hound or clarion^ rude ; 
" Here no fell beaft gf midnight prowl, R5 

^' And teach thy tortured clifl& to howl ! 

IIL 
" Be thine to pour thefe vales along 
^* Some artlefs Shepherd's evenii^ fong; 
" While Night's fweet bird, from yon high fpray 
" Refponfive, liftens to bis lay. 90 

IV. 
" And if, like me, fome love-lorn maid 
*' Should fing her forrows to thy ibade, 
" Oh, footh her breaft, ye rocks around! 
Widi fofteft fympathy pf foupd?" 



« 



From ozier bowers the brooding Halcyons peep, 95 

The Swans purfuing cleave the glafly deep. 

On hovering wings the wondering Reed-l^rks play, 

And filent Bitterps liften to th? lay.— r 

TAree fhepherd-f wains beneath the beechen fhades 

Twine rival garlands for the tuneful maids; lOO 

On each fmooth bark the myftic loye-knot frame, 

Or on white fands infcribe the favour'd name. 

Green fwells the beech, the widening knots improve. 

So fpread the tender growths of living love ; 

Wave follows wave, the lettered lines decay, 105 

So Love's foft forms uncultured melt away. 

From Time's remoteft dawn where China brings 
In proud fucceffion all her Patriot-Kings ; 
Part IL O 
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O'er defcrt-fands, deep gulphs, and Wife ftiblimey 

Extends her maffy wall from clime to clime ; HO 

With hells and dragons crefts her Pagod-bowers, 

Her filken palaces and porcelain towers ; 

With long canals a dioufand nations lares ; 

Plants all her wilds, and peoples all her waves; 

Slow treads fair Cannabis the breezy flrand, 115 

The diftafF dreams diftievellM in her hand ; 

Now to the left her ivory neck inclines. 

And leads in Paphian curves its azure lines ; 

Dark waves the fringed lid, the warm cheek glows. 

And the fair ear the parting locks difclofe; 120 

Now to the right with airy fweep fhe bends. 

Quick join the threads, the dancing fpole depends. 

— Five Swains attradled guard the Nymph, by turns 

Her grace inchants them, and her beauty bums ; 

To each fhe bows with fweet afTuafive (mile, 125 

Hears his foft vows, and turns her fpole the while. 

So when with light and fhade, concordant ftrife ! 
Stern Clot ho weaves the chequer'd thread of life; 
Hour after hour the growing line extends, 
The cradle and the coffin bound its ends ; 130 

Soft cords of filk the whirling fpoles reveal. 
If fmiling Fortune turn the giddy wheel ; 
But if fweet Love with baby-fingers twines. 
And wets widi dewy lips the lengthening lines. 



Cannabis. I. I15. Chinefe Hemp. Two houfes. Five males. Anew 
fpecies of hemp, of which a]% account is griven by K. Fitzgerald, £iq. in 
a letter to Sir Jofeph Banks, %id which is believed to be much (bpcrior 
to the hemp of other countries. A few feeds of this plant were fowB 
in England on the 4th of June, and grew to fomteen feet fevcn inches io 
height by the middle of 0(9:ober: they were nearly feven inches in circum- 
ference, and bore many lateral branches, and produced very white and tov^ 
fibres. At fome parts of the time thefe plants grew nearly eleven inchcv 
in a week. PhiL Tranf. vol. Ixxii. p. 46. 

Papbian curves, 1. 1 1 8. In his ingenious work, entitled. The Analyfisof 
Beauty, Mr. Hogarth believes that the triangular glaft, which was dedicated 
to Venus, in her temple at Pa{^os, contained in it a line bending fpirally 
round a cone, with a certain degree of ciurvature, and that this pyramidal 
outline and ferpentine curve conditute the principles of Grace and Bicauty. 
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Skein after Ikein celeftial tints unfold, 135 

And all the filken tifiue (hines with gold. 

Warm with fweet blufhes bright Galantbea glows^ 
And prints with, frolic ftep Ae melting fnows; 
O'er filent floods, white hills, and glittering meads> 
Six rival fwains the playful beauty leads, 140 

Chides with her dulcet voice the tardy Spring, 
&ds numbering Zephyr ftretch his folded wing^ 
Wakes the hoarfe Cuckoo in his gloomy cave. 
And calls thp wondering Dormoufe from his grave. 
Bids the mute Redbreaft cheer the budding grove, 145 

And plaintive Ringdove tune her notes to love. 

Spring ! with thy own fweet fmile and tuneful tongue, 
Delighted B£LLIS calls her infant throng. 



Galanthm, 1. 1 37* Nivalis. Snow-drop. Six males, one femaFe. The 
firft flower that appears after the winter folftice. See Stilllngfieet's Calen- 
der of Flora. 

Some fnow-drop-roots, taken up in winter, and boildd, had the infipid 
mucilaginous tafle of the Orchis, and, if cured in the fame manner, would 
probably make as good falep. The roots of the Hyacinth, 1 am informed, 
are equally infipid, and might be ufed as an article of food. Gm'elin, in 
his Hiilory of Siberia, fays the Martigon Lily makes a part of the food 
of that country, wbicb^ is of the fame natural order as the fnow-drop. 
Some roots of Crocus,'' which I boiled, had a difagreeable flavour. 

The difficulty of raifing the Orchis from feed has, perhaps, been a prin- 
cipal reafon of its not being cultivated in this country as an article of food. 
It is affirmed, by one of the Linnaean School, in the Amoenit. Academ. 
that the feeds of Orchis will ripen, if you deftroy the new bulb; and that 
Lily of the Valley, Convallaria, will produce many more feeds, and ripen 
them, if the roots be crowde4 in a garden-pot, fo as to prevent them from 
producing many bulbs, vol. vi. p. izo. It is probable either of thefe me- 
thods may fucceed with thefe and other lAlbous-rooted plants, as ihow- 
.drops, and might render their cultivation profitable in this climate. The 
root of the afphodelus ramofus, branchy afphodel, is ufed to feed fwine in 
France; the ftarch is obtained from the alilromeria U<fta. Memoirefrd'Agri- 
culture. "^ 

Bellis prolifera, 1. 148. Hen and chicken Daify. In this beautiful mon- 
fier not only the impletjon, or doubling of the petals, takes place, as defcribed 
in the note on Alcea, but a numerous circlet of lefs flowers on peduncles, 
or foot-ftalks,* rife from the fides of the calyx, and furround' the proliferous 
parent. The fame occurs in Calendula, marigold; in Heracium, hawk- 
weed; and in Scabiofa, fcabious. Phil. Bot. p. 82. 
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Each on liis reed aftride, the Cherub-train 

Watch her kind looks, and circle o'er the plain ; 150 

Now widi young wonder touch the Aiding fnail, . 

Admire his eye«tipp'd horns, and painted mail ; 

Chafe widi quick ftep, and eager arms outfpread. 

The paufmg Butterfly from mead to mead ; 

Or twine green oziers with the fragrant Gale, 155 

The azure harebcl, and the primrofe pale, 

Join hand in hand^ and in proceflion gay 

Adorn widi votive vnreaths the fhrine of May. 

— So moves die Goddefs to the Idalian groves. 

And leads her gold-hair'd &mily of Loves. t6o 

Thefe, from the flaming furnace^ ilrong and bold. 

Four the red fteel in many a fandy mould ; 

On tinkling anvils (widi Vulcanian art) 

Turn widi hot tongs> and forge the dreadfiil datt; 

The barbed head on wliirling jafpers grind, 165 

And dip the point in poifon for the mind ; 

Each polifti'd fliaft with fnow-white plumage wing, 

Or drain the bow reludlant to its ftring. 

Thofe on light pinion twint with bufy hands. 

Or (Iretch from bough to bough the flowery bands; 170 

Scare the dark beetle, as he wheels on high, 

Or catch in filken nets the gilded fly ; 

Call the young Zephyrs to their fragrant bowers. 

And (fay widi kifles fweet the Vernal Hours. 

Where, as proud Maflbn Afes rude and bleak^ 175 

And with mifliapen tuiTets crefls the Peakj^ 



^be fragrant GaU. 1. tss* 'I^c buds of the Mytica Gale poflefiista tgrec* 
able aromatic fragrance, and might be worth attending to as an attide of 
the Materia Medica. Mr. Sparman fufpeds, that the green wax-like fu^ 
ftance, with which, at certain times of the year, the berries of the Myri- 
ca cerifera, or candlc-beny Myrtle, are covered, are depofited there by in- 
feds. It is ufed by the inhabitants for making candles, which, he fays, bum 
rather better than thofe made of tallow. Voyage to the Cape, -voL L |>. 
345. Du Halde gives an account of a white, wax, made by fmall infedK, 
round the branches of a tree in China, in great quantity, which is theft 
colle^ed for medical and economical purpofes-. The tree is called Toog-tfifl. 
Befcrip. of China, vol. i. p. 230. 
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Old Matlock gapes with marble jaws, beneath, 

And o*er fcar'd Derwent bends his flinty teeth; 

Deep in wide caves below the dangerous foil 

Blue fulphurs. flame, imprifon*d waters boil. i80 

Impetuous (learns in fpiral columns rife 

Through rifted rocks, impatient for the flcies ; 

Or o'er bright feas of bubbling lavas blow, 

As heave and toft the billowy fires below ; 

Condenfed on high, in wandering rills they glide 185 

From Maflbh^s dome, and burft his fparry fide ; 

Round his grey towers, and down his fringed walls, 

From cliflF to cliff, the liquid treafure falls ; 

In beds of fl:ala3ite, bright ores among, 

O'er corals, (hells, and cryflals, winds along; 190 

Crufts the green moflfes, and the tangled wood, 

And fparkling plunges to its parent flood. 

—O'er the warm wave a fmiling youth prefides. 

Attunes its murmurs, its meanders guides, 



Dee/f in tviete eOves, 1. 1 79. The argumetats which tend to (hew that the 
warm fprings of this country are produced from fleam raifed hy deep fubv 
terraneous fires, and afterwards condenfed between the ftrata of the mounv 
tains, appear to me much more conclufive than the idea of their beinj^ 
wanned by chemical combinations near the furface of the earth ; for, fir ft, 
their heat has kept accurately the fame, perhaps, for many centuries, cer* 
tainly as long as we have been poflefled of good thermometers; which can- 
not.be well explained, without fuppofing that they are firft in a boiling ftate. 
For, as the heat of boiling water is 212, and that of the internal parts of 
the earth 48, it is eafy to underftand, that the fteam raifed from boiling wa- 
ter, after being condenied in fome mountain, and pafling from thence through 
a certain fpace of the cold earth, muft be cooled always to a given degree; 
and, it is probable, the diftance from the exit of the fpring to the place 
where the fteam is condenfed, might be guefTed by the degree of its warm'th. 

2. In the dry fummer of 1780, when all other fprings were cither dry or 
much dijniniihed, thofe of Buxton and Matlock (as I was well informed 
on the fpot) had fuffered no diminution; which proves that the foufces of 
thefe warm fprings are at great depths below the furface of the earth. 

3. There are numerous perpendicular fiffures in the rocks of Derby (hire, 
in which the ores of lead and copper are found, and which pafs to unknown 
depths, and might thence afford a pafTage to fteam frohi great fubtertaneoiis 
fires. 

4. If thefe waters were heated by the decompofition of pyrites, there 
would be fome chalybeate tafte or fulphureous finell in them. See note im- 
part I. on the exiftence of central fires. * 
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(The blooming Fucus) in her fparry coves 195 

To amorous Echo (ings his /ecret loves^ 

Bathes his fair forehead in the midy ftream. 

And with fweet breath perfumes the rifing fteam. 

— So, erft, an Angel o'er Bethefda's fprings, 

Each mom defcending, (hook his dewy wings; • 200 

And as his bright tranflucent form He laves 

Salubrious powers enrich the troubled waves. 

Amphibious Nymph, from Nile's prolific bed 
Emerging Trap A lifts her pearly head; 

Fucys, I. 195. Clandeftine marriage. A fpecies of Fucns, or of Confcnra, 
foon appears in all bafons which contain water. Dr. Prieftley found, that 
great quantities of pure dephlogifticated air were given up in water at the 
points of this vegetable, particularly in the funihine, and that heocc it con- 
tributed to prefer ve the water in refer voir s from becoming putrid. The 
minute divifions of the leaves of fubaquatic plants, as mentioned in the note 
on Trapa, and of the gills of fiih, feem to ferve another purpofe befides 
that of increafing their furface, which has not, I believe, been attended to, 
and that is, to facilitate the reparation of the air, which is mechanically 
mixed, or chemically diflblved in water, by their points or edges : this ap- 
pears on immerfing a dry hairy leaf in water freih from a pump ; innumera- 
ble globules, like quick-filver, appear on almoft every point ; for the extre- 
mities of thefe points attract the particles of water lefs forcibly than thofe 
particles attra<ft each other ; hence the contained air, whofe elafticity was 
out juft balanced by the • attractive power of the furrounding particles of 
water to each other, finds, at the point of each fibre, a place where the 
refiftance to - its expanfion is lefs; and, in confequence, it there expands, 
and becomes a bubble of air. It is eafy to forefee that the rays of the fun- 
Ihine, by being refrained, and, in part, refle(9;ed by the two furfaces of thefe 
minute air-bubbles, mud impart to them much more heat than to the trani^ 
parent water, and thus facilitate their afcent by further expanding them : 
that the points of vegetables attra^ the particles of water lefs than they 
attra<^ each other, is feen by the fpherical form of dew-drops on the points 
of grafs. See note on Vegetable Refpiration, in part I. 

Trapa. 1. 204. FoUT males, one female. The lower leaves of this plant 
grow under water, and are divided into minute capillary ramifications; while 
the upper leaves are broad and round, and have air-bladders in their foot- 
fialks to fupport them above the furface of the water. As the aerial leaves 
of vegetables do the office of lungs, by expofing a large furface of vefliels, 
with their contained fluids, to the influence of the air ; fo thefe aquatic leaves 
anfwer a fimilar purpofe, like the gills of fifli ; and perhaps gain from water, 
or give to it, a funilar material. As the material thus necefiary to life feems 
to abound more in air than in water, the fubaquatic leaves of this plant, and 
of fifynibrium, oenanthe, ranunculus aquatilis, water crowfoot, and fome 
others, are cut into fine divifions to increafe the furface; whilft thofe above 
water are undivided. So the plants on high mountains have their upper 
leaves more divided, as pimpinella, petrofelinum, and others, becaufe here 
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Fair glows her virgin cheek and modeft breaft, 205 

A panoply of fcales deforms the reft ; 

Her quivering fins and panting gills (he hides. 

But fpreads her filver arms upon the tides ; 

Slow as (he fails, her ivory neck (he laves, 

And (hakes her golden trejQTes o'er the waves. a 10 

Charm'd round the Nymph, in circling gambols glide 

Four Nereid-forms, or (hoot along the tide ; 

Now all as one they rife with frolic fpring. 

And beat the wondering air on humid wing ; 

Now all defcending plunge beneath the main, 215 

And lafli the foam with undulating train ; 

Above, below, they wheel, retreat, advance, 

In air and ocean weave the mazy dance ; 

Bow their quick, heads, and point their diamond eyes, 

And twinkle to the fun with ever-changing dyes. 220 

Where Andes, crefted with volcanic beams, 
Sheds a long line of light on Plata's ftreams ; 
Opes all his fprings, unlocks his golden caves, 
And feeds and freights the immeafurable waves ; 



the air is thinner, and thence a larger furface of contact is required. The 
ftream of water aUb pafles hut once along the gills of filh, as it is fooner de- 
prived of its virtue; whereas the air is hoth received and ejedled hy the ac- 
tion of the lungs of land-animals. The whale feems to be an exception to 
the above, as he receives water and fpouts it out again from an organ, which 
I fuppofe to be a refpiratory one. As fpring-water is nearly of the fame 
degree of heat in all climates, the aquatic plants, which grow in rills or 
fountains, are found equally in the torrid, temperate, and frigid zones, as 
water-crefs, water-parfnip, ranunculus, and many others. 

In warmer climates the watery grounds are ufually cultivated, as with rice; 
and the roots of fome aquatic plants are faid to have fupplied food, as the 

ancient Lotus in Egypt, which fome have fuppofed to be the Nymphasa ■ 

In Siberia the roots of the Butomus, or flowering ru(h, are eaten, which is 
well worth further inquiry^ as they grow fpontaneoufly in our ditches and 
rivers, which at prefent produce no efculent vegetables; andinight thence 
become an article of ufeful cultivation. Herodotus aflfirms, that the Egyp- 
tian Lotus grows in the Nile, and refembles a Lily. That the natives dry 
it in the fun, and take the pulp out of it, which grows like the head of a 
P°PPy> ^^^ ^a^^e it for bread. Euterpe. Many grit-ftones and coals, which 
I have feen, feem to bear an impreffion of the roots of the Nymphasa, which 
are often three or four inches thick, efpecially the white-flowered one. 
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Delighted OcYMA at twilight hours 225 

Calls her light car, and leaves the fultry bowcra; 

Love's rifing ray, and Youth's fedudive dye, 

Bloom'd on her cheek, and brighten'd in her eye ; 

Chafte, pure, and white, a zone of filver graced 

Her tender bread, as white, as pure, as chafte; — 230 

'Ryfour fond fwains in playful circles drawn, 

On glowing wheels (he tracks the moon-bright lawn^ 

Mounts the rude cliff, unveils her blufhing charms. 

And calls the panting zephyrs to her arms. 

Emerged from ocean fprings the vaporous air, 235 

Bathes her light limbs, uncurls her amber hair, 

Incrufts her beamy fonn with films faline. 

And Beauty blazes through the cryftal (hrine.— 

So with pellucid ftuds the ice-i9ower«gems 

Her rimy foliage, and her candied ftems. 240 



Otymum falimum. 1. %%$» Salioe Bafil. Clafs Two Powera. The Abbe 
Molina, in his Hiftory of Chili, tranflated from the Italian by the Abbe 
Grewvel, mentions a fpecics of Bafil,- which he calls Ocymum falinun : he 
fays it refembles the common bafll, except that the flalk is round and jointed; 
and that though it grows iixty miles from the fea, yet every morning it is 
covered with ialine globules, which are hard and fplendid, appearing at a 
diftance like dew; and that each plant furnifhes about half an ounce of fine 
ialt every day, which the peafants coUed, and ufe as common 0dt, but 
cfteem it fuperior in flavour. 

As an article of diet, fait feems to zSt fimply as a ftimulus, not contain- 
ing any nouriibment, and is the only foffil fubftance which the caprice of 
mankind has yet taken into their flomachs along with their food; and, like 
all other unnatural ftimuli, is not neceflary to people in health, and contri^ 
butes to weaken our fyftem, though it may be ufeful as a medicine. It feems 
to be the immediate caufe of the fea-fcurvy, as thofe patients quickly reco- 
ver by the ufe of freih provifions ; and is, probably, a remote caufe of fcro- 
phula, (which confifts in the want of irritability in the abforbent veffels,) 
and is, therefore, ferviceable to thefe patients, as wine is necefiaVy to thofe 
whofc ftomachs have been weakened by its ufe. The univerfality of the 
life of fait with our food, and in our cookery, has rendered it difficult to 
prove the truth of thefe obfervations. I fufped: that flefli-meat, cut into 
thin flices, either raw or boiled, might be preserved in coarfe fugar or trea- 
cle; and thus a very nouriihing and falutary diet might be prefented to our 
feamen. See note on Salt-rocks, in part i. Canto IT. If a perfon, unac- 
cuftomed to much fait, fliould eat a couple of red herrings, his infenfible 
perfpiration will be fo much increafed by the ftimulus of the fait, that he 
will find it necefifary, in about two hours, to drink a quart of water: the 
cfTeds of a continued ufe of fait in weakening the adion of the lymphatic 
iVftem, may hence be deduced. 
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So from his glajQTy horns, and pearly eyes, 
Xhe diamond-beetle darts a thoufand dyes ; 
Mounts with enamel'c) vv:ings the vefper gale, 
And wheeling (bines in adamantine mail. 

Thus wheii loud thundery o'er Gomorrah burft, 245 

And heaving earthquakes fhook his realms accurft, ^ 

J^ Angel-gueft led forth the trembling Fair 
With fhadowy hand, and wam'd the guiltlefs pair; 
•' Hafte from thefe lands of fin, ye Righteous ! fly, 
** Speed the quick ftep, nor turp the lingering eye !" — 250 
— Such the commaqd, ag fabling Bards recite, 
When Orpheus charm'd the grifly King of Night; 
Sooth'd the pale phantoms with his plaintive lay, 
And led the fair Affurgent into day.^ — 
Wide yawn'd the earth, (he liery tempeft flafh'd, 255 

And towns and towers in oi^e vaft ruin crafli'd ; — 
Onward they move,— lopd horror rpars behind, 
And flirieks of Anguifli bellow in the wind. 
With many a fob, amid a thoufand fears. 
The beauteous wanderer pours her gufliing tears; ,260 

Each foft connexion rends her troubled breaft, - 
— She turns, unconfcious of the ftern beheft! — 
" I faint !— I fall ! — ah, me ! — fenfations chill 
** Shoot through my bones, my (huddering bofom thrill ! 
** I freeze ! I freeze ! juft Heavep regards my fault, 265 

" Numbs my cold limbs, and hardens into fait ! — 
" Not yet, not yet, your dying love refign ! — 
** This laft, laft kifs receive ! — no longer thine!"— 
She faid, and ceafed, — her ftiffen'd foftp He prefs'd. 
And ftr^in'd the briny column to his breaft; 270 

Printed with quivering lips the lifelefs fnow. 
And wept, arid gazed the monument of woe. 
So when JEnca,s through the flames of Troy 
Bore his pale fire, apd Ipd his lovely boy. 
With loitering ftep the fair Greufa ftay'd, 5:75 

And Death involved her in eternal fhade.— • 
— Oft the lone Pilgrim, that his road forfakes, 
Marks the wide ruins, and the fulphur'd lakes; 

Part IL P 
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On mouldering pile$ amid afphaluc mud 

Hears the hoarfe bittern, where Gomorrah ftood ; 280 

Recals the unhappy Pair with lifted eye, 

Leans on the cryftal tomb, and breathes the filent figh. 

With net-wove fafh and glittering gorget drcfcM, 
And fcarlet robe lapell*d upon her breaftj 
Stern Ara frowns, the meafurcd march aflumes, 285 

Trails her long lance, and nods her fhadowy plumes ; 
While Love*s foft beams illume her treacherous eyes. 
And Beauty lightens through die thin difguife. 
So erft, when Hercules, untamed by toil, 
Own'd the foft power of Dej anira's fmile ; — 29Q 

His lion-fpoils the laughing Fair demands, 
And gives the diftafF to his awkward hands ; 
O'er her white neck the briftly mane (he throws. 
And binds the gaping whiikers on her brows ; 
Plaits round her flender waift the fhaggy veil, 295 

And clafps the velvet paws acrofs her bread. 



Arum. 1. 285. Cuckow-pint, of the clafs Gynandria, or maiciiline kuUet, 
The piilil, or female part ojf the flower, rifes like a club, is covered above, 
or clothed, as it were, by the anthers or males ; and fome of the fpecies have 
a large fcarlet blotch in the middle of every leaf. 

The lingular and wonderful ftrudure of this flower has occafioned tOMOf 
difputes amongil botanifts. See Toumifl*. Malpig. Dillen. fUven. &c. The 
receptacle is enlarged into a naked club, with the germs at its bafe; the fta- 
mens are affixed to the receptacle amidft the germs (a natural prodigy), and 
thus do not need the afllftancc of elevating filaments: hence the flower maj 
be faid to be inverted. Families of Plants ^ tranflated from Linnaeus, p. 6x8. 

The fpadix of this plant is frequently ^uite white, or coloured, and the 
leaves liable to be (Ireaked with white, and to have black or fcar)et blotchct 
on them. As the plant has no corol or bloflbm, it is probkble the coloured 
juices in thefe parts of the flieath or leaves may ferve the fame purpofe as 
the coloured juices in the petals of other flowers; from which I fuppoie the 
honey to be prepared. See note on Helleborus. 1 am informed that thofe 
tulip-roots which have a red cuticle produce red flowers. See Rubia. 

When the petals of the tulip become ilriped with many colours, the plant 
lofes almoft half of its height ; and the method of making them thus bieak 
into colours, is by tranfplanting them into a meagre or fandy foil, after tbey 
have previoujly enjoyed a richer foil: hence it appears, that the plant 18 weak<9 
ened when the flower becomes variegated. See note on Anemone. For the 
acquired habits of vegetables, fee Tulipa, Orchis. 

The roots of the Arum are fcratched up, and eaten by thruflies in leverc^ . 
ihowy fcafons. White's HiH. of Selbourn, p. 43. 
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Next with foft hands the knotted club flie rears, 

Heaves up from earth, and on her (houlder bears. 

Onward with loftier ftep the Beauty treads, 

And trails the brinded ermine o^er the meads ; 300 

Wolves, bears, and pards, forfake the affrighted groves, 

And grinning Satyrs tremble, as (he moves. 

Caryo's fweet fmile Dianthus proud aditiires, 
And gazing bums with unallow'd defires ; 
With fighs and forrows her compaflion moves, 305 

And wins the damfel to illicit loves. 
The Monfter -offspring heirs the father's pride, 
MafkM in the dama& beauties of the bride. 
So, when the Nightingale in caftern bowers 
On quivering pinion woos the Queen of Flowers; 310 

Dianthus. 1. 303. Superbns. Proud Pink. There is a kind of pink, 
called Fairchild's mule, ^hich is iiere Xuppofed to be produced between a 
Dianthus fuperbus, and the Caryophyllus, Clove. The Dianthus fuperbus 
emits a moft fragrant odour, particularly at night. Vegetable mules fupply 
an irrefragable argument in favour of the feiual fyftem of botany. They 
are faid to be numerous; and, like the mules of tne animal kingdom, not 
always to continue their fpecies by feed. There is an account of a curious 
mule from the Antirrhinum liiiaria» Toad-flax, in the Amoenit. Academ. 
vol. i. No. 3. and many hybrid plants defcribed in No. 32. The Urtica 
alienafea is an evergreen plant, which appears to be a nettle from the male 
flowers, and a Pellitory (Parietaria) from the female ones and the fruit; 
and is hence between both. Murray, Syft. V^. Amongft the Englifh in- 
digenous plants, the veronica hybrida mule Speedwel is fuppofed to have 
originated from the officinal one, and the fpiked one. And the Sibthorpia 
Europxa to have for its parents the golden faxifrage and marih pennywort. 
Pulteney's View of Linnsens, p. 253. Mr. Graberg, Mr. Schreber, and 
Mr. Ramftrom, feem of opinion, that the internal ftru<Sure, or parts of 
fructification in mule-plants, refemble the female parent ; but that the habit, 
or external ftruifture, refembles the male parent. See treatifes under the 
above names, in vol. vi. Amoenit. Academic. The mule produced from 
a horfe and the afs, refembles the horfe externally with his ears, mane, and 
tail; but with the nature or manners of an afs: but the Hinnus, or creature 
produced from a male afs and a mare, refembles the father externally in fea- 
ture, aih-colour, and the black crofs, but with the nature or manners of a 
horfe. The breed from Spaniih rams and Swediih ewes refembled the 
Spaniih iheep in wool, (lature, and external form ; but was as hardj as the 
Swedifli iheep; and the contrary of thofe which were produced from 
Swedifh rams and Spaniih ewes. The offspring from the male goat of An- 
gora, and the Swedifh female goat,' had long foft camel's hair; but that 
from the male Swediih goat, and the female one of Angora, had no im- 
provement of their wool. An Engliih ram without horns, and a Swediih 
horned ewe, produced iheep without horns. Amcen. Acad. voL vi. p. i j. 
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Inhales her fragrance, as he hangs in air, 

^nd melts \Arith melody the hlufhing fair ; 

Half-rofe, half-bird, a beauteous Moiifter fprings; 

Waves his thin leaves, and claps his glbfly wings i 

Long horretit thorns his mofly legs furrourtd, ^15 

And tendril-talons foot him to the ground ; 

Green films of rind his wrinkled neck o'erfpread, 

And crimfon petals creft his curled head ; 

Soft-warbling beaks in each bright bloflbm moVe, 

And vocal Rofebuds thrili the enchanted grove! — 320 

Admiring Evening ftays her beamy ftar, 

And ftill Night liftens from his ebon car; 

While on white wings defcenditig Houries throng, 

And drink the floods of odour and of fortg. 

When from his golden urn the Solftice pours 325 

0*er Afric's fable fons the fultry hours ; 
When not a gale flits o'er her tawny hillsj 
Save wRere the dry Harmattan breathes and kills ; 



- *rbe dry HartHattan. I. 328. The Harmattan is a fingular wind, blowing 
from the interior parts of Africa to the Atlantic ocean, fonietimes for a 
few hours, fometimes for feveral days, without regular periods. It is al- 
ways attended with a fog or haze, fo denfe as to render thofe objeifts invi- 
fible which are at the diftance of a quarter of a mile : the fun appears through 
it only about noon, and then of a dilute red, and very minute particles 
(ubfidie from the mifty air, fo as to make the gl'afs, and the ikins of negroes, 
appear whitiiU. The extreme drynefs which attends thfs wind or fog, 
without dew«, withers, and quite dries, the leiVes of vegetables; and is ' 
faid, by Dr. Lind, at fome feafohs, to be fatal and malignant to mankind; 
probably after much preceding wet, when it may become loaded wikh the 
exhalations from putrid marihes: at other feafons it is faid to check epi*> 
demic diftafes, to c.ire fluxes, and to heal iilcers and cutaneous eruptions^ 
.^vhich is, probably, effected by its yielding no moifture to the mouths of Ihft 
cxterrnal ab/orbent veffels, by which the^a(ftK)n of the other branches of the 
abforbcnt fyftem is increafed to fupply the deficiency. Account of ibe Har- 
ntaitartj Phil. Tranf. voU Ixxi. 

The Reverend Mr. Sterling gives an account of a darknels for fix or 
.eight hours at Dettoit, in Ameiica, on thf 19th of Odober, 1762, in which 
the fun appeared as red as blood, and thrice its ufual fize: fome rain fall- 
ing, covered white paper with dark drops, like fulphur or dirt, which burnt 
like wet gun-powder, and the air had a very Tulphureous finell. He fup- 
pofes this to have been emitted froriii fome diftant earthquake or volcano. 
Phil. Tranf. vol. liii. p. 63. 

In many circumftances this wind feems much to refemble the dry fog 
which covered moft parts of Europe, for many weeks, in the fummcr of 
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When ftretch*d in duft her gafping panthers lie^ 

And writh'd in foamy folds her ferpenrs die ; 33O 

Indignant Atlas mourns his leaflefs woods, 

And Gambia trembles for his finking floods 3 

Contagion Aalks along the briny fahd, 

And Ocean rqlls his fickening (hoals to land. 

— Fair Chunda fmiles amid the burning wafte, 335 

Her brow unturban'd, and her zone unbiaced ; 

Ten brother-youths with light umbrella's fhade*. 

Or fan with bufy hands the panting maid 5 , 



1780, which has.been fuppofed to have had a volcanic orlgiq, as it fucceede^ 
the violent eruj»tion of Mount Hccla, and its neighbourhood. From the 
fubfidence of a white powder, it fecms probable that the Harmattan has a 
fimilar origin, from the unexplored n\puqtains of Africa.^ Nor is it impro- 
bable, that the epidemic coughs, which occafionally traverfe immenfe trads 
of country, may be the produds of volcanic eruptions; nor impoffibie, that 
at fome future time, contagious nuafmata may be thus emitted from fub- 
terraneous furnaces, in Ifuch abundance as to contaminate the whole atmoiV 
phere, and depopulate the earth! 

His ftckemngjhoals, 1. 334. Mr. Marfden relates, tha^ in the ifland of 
Sumatra, during the November of 1775, the dry monfoons, or S. H. winds, 
continued fo much longer than ufual, chat the large rivers became dry; and 
prodigious quantities of fea-fifh, dead aild ^yihg, were feeh floating for 
leagues on the fea, and driven on the beach by the tides. This was fup- 
pofed to have been caufed by the great evaporation, ^nd th^ deficiency of 
freih-water rivers having rendered the fea too fait for its inhabitants. The 
feafon then became fd fickly as to deftroy great numbers of pepple, botfi 
foreigners and natives. Phil. Tranf. vol. Luci. p. 384. 

Cbunda, 1. %%$. Chundali Borrum is the name which the natives give 
to this plant: it is the Hedyfarum gyraps, or moving plant: its clafs is 
two brotherhoods, ten males. Its leaves are continually in fpontane<r 
ous motion; fome riling and others falling ; and others whirling circularly 
by twilling their flems. This fpontaneous movement of the leaves, whep 
the air is quite ftill and very wai-m, feems to be neccffary to the ^Iknt, as 
perpetual refpiration is to animal life. A more particular acctnint, with a 
good print of the Hedyfarum gyrans, is given by M. Brouflbnet, in a pa- 
per on vegetable motions, in the Hifloire de TAcademie des Sciences. Ann. 
1784. p. 609. 

There are many, other inftanpes of fpontaneous movements of the 
parts of vegetables. In the Marchantia pblymorpha, fome yelMTw wool 
proceeds from the flower-bearing anthers. Which moves fpontaneoufly irt 
the anther, while it drops its duft like atc^ms. Murray, Syft. Veg. Seq 
note on Collinfonia, for other inftanccs of vegetable fpontarieity. Add to 
this, that as the fleep of animals confifts in a fufpenlion of vofiintary motion, 
and as vegetables are likewife fubje(5l to fleep, there is rcafbn tO conclude, 
that the various adlions of opening and cloflng their petals arid foliage may 
be juftly afcribcd to a voluntary power: for without the faculty of volition, 
fleep would not have been neceflary to them. 
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Loofe wave her locks, difclofing as they break. 

The fifing bofom and averted cheek ; 340 

ClafpM round her ivory neck with Ruin of gokl 

flows her thin veft in many a gauzy fold ; 

O'er her light limbs the dim tranfparence plays^ 

And the fair form, it feems to hide, betrays. 

Cold from a thonfand rocks, where Ganges leads 34$ 
The gurtimg waters to his fultry nieads ; 
By moon-croWnM mofques with gay reflexions glides. 
And vad pagodas trembling on his fides ; 
With fwcet loquacity NelOmbo fails, 
Shouts to his fhores, and parleys with his gales; 350 

Invokes his echoes, as (he moves along, 
And thrills his ripling furges with her fong. 
—■As round the Nymph her lidening l6vers play> 
And guard the Beauty on her watery way ; 
Charm'd on the brink relenting tygers gaze, 355 

And paufmg buflpaloes forget to graze ; 
Admiring elephants forfake their woods. 
Stretch their wide ears, and wade into the floods ; 
In filent herds the wondering fea-calves lave, 
Or nod their flimy foreheads o'er the wave ; 360 

Poifed on flill wing attentive vultures fweep, 
And winking crocodiles are lull'd to fleep. 

Where leads the northern Star his lucid train 
High o*er the fnow-dad earth, and icy main, 
Widi milky light the white horizon flreams, 365 

And to the moon each fparkling mountain gleams. — 



Nelumbt). 1.349. Kymphma Nelumbo. A beautiful rofe-rcd. flower on 
a receptacle as large as an artichoke. The capfule is perforated with hxAti 
at the top, and the feeds rattle in it. PerfetSi leaves are feen in the feeds 
before they germinate. Linnaeus, who has enlifted all our fenfes into the 
fervice of botany, has obfcrved this rattling of the Nelumbo; and mentions 
what he calls an eledtricT murmur, like diftant thunder, in bop-yards, when 
the wind blows, and aflcs the caufe of it. We have one kind of pcdicub- 
ris in our meadows, which has obtained the name of rattle-grafs, from the 
rattling of its dry feed-veffels under our feet. 
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Slow o'er the printed fnows with filent walk 

Huge fliaggy forms ^crofs the twilight ftalk ; 

And ever and anon with hideous found 

Burft the thick ribs of ice, and thunder round. — 370 

There, as old Winter flaps bis hoary wing, 

And lingering leaves his empire to the Spring, 

Pierced with quick fl^afts of filycr-fhooting light 

Fly in dark troops the dazzled imps of night. — 

«* Awake, my Love!" enamour'd Muschus cries, 375 

** Stretch thy fw limbs, refulgent Maid! arife; 

*' Ope thy fweet eye-lids to the rifmg ray, 

" And hail with ruby lips returning day. 

•* Down the white hills dijQTolving torrents pour, 

*' Green fprings the turf, and purple blows the flower j i&Q 

*^ His torpid wing the Rail exulting tries, 

*' Mounts the foft gale, and wantons in the ikies ; 

** Rife, let us mark how bloom the awaken'd groves, 

*' And 'mid the banks of rofes Aid^ our loves." 

Night's tinfel beams on fmootb Lock4omond dance, 385 
Impatient ^ga views the bright expanfe; 

Burfi the ibick riii 9/ ic4t* L 370. The violent cntckf of ice heard from 
the Glaciers, feem to be capfed bj fome of the foow being melted in the 
middle of the d^y; and the water thus produced running down into yal- 
iies of ice, and, congealing again in a Tew hours, forces off, by its ezpan- 
iion, large precipices fropi the ice-mountains. 

Mufcbus. \. 21S» Corallinus, or lichen rangiferinus. Coral-mofs. Clan- 
deftine marriage. This mofs vegetates beneath the fnow, where the degree 
of heat is always about 40 ; that is, in the middle, between the freezing 
point and the common heat of the earth; and is, .for many months of the 
winter, the fole food of the reip-deer, who digs furroVtrs in the fnow to 
find it ; and as the milk and flefh of this animal is almoft the only fuftcnance 
which can be procured during the long winters of the higher latitudes, this 
mofs may be faid to fupport fome millions of mankind. 
. The quick vegetation that occurs on the folution of the fnows in high 
latitudes, appears very aftoniihing: it feems to arife from two caufes ; I. 
The long continuance of the approaching fun above the horizon ; 2. The 
increafed irritability of plants which have been long cxpofed to the cold. See 
note on Anemone. 

All the water -fowl on the lakes of Siberia arc ftid, by Profeffor Gmelin, 
^o retreat fouthwards on the commencement of the froft, except the Rail, 
which deeps buried in the fnow. Account of Siberia. 

^ga, L 386. Conferva aegagropila. It is found loofe in many lakes, in 
A^lobttlar form, from the iize of a walaut to that of a melon, much re«' 
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In vain her eyes the paffing floods explore. 

Wave after wave rolls freightlefs to the fhore. 

— Now dim amid the didant foam (he fpies 

A rifmg fpeck, — " 'tis he ! 'tis he !" (he cries ; 390 

As with firm arms \\e heats the ftrqams afide. 

And cleaves with riiing cheft the toffing tide, 

Witli hendcd knee (he prints the humid fands. 

Up- turns her gliflening ^yes, and fpreads her hands ; 

— " 'Tis he, 'tis he ! — My Lord, my life, my love ! 395 

*' Slumber, ye winds ; ye billows, ceafe to move ! 

** Beneath his arms yqur buoyant plumagp fpread, 

** Ye Swans ! ye Halcyons ! hover round his head !" — 

— With eager ftep the boiling furf fhe braves, 

And meets her refluent lover in the waves ; 400 

Loofe o'er the flood her azure mantle fwims, 

And the cl^ar (Iream betrays her fnowy limbn. 

So on her fea-girt tower fair Hero ftood 
At parting day, and mark'd the dafhing flood ; 
While high in air, the glimmering rocks above, 405 

Shone the bright lamp, the pilot-flar of love. 
— With robe outfpread the wavering flame behind 
She kneels, and guards it from the fhifting wind ; 
BreathiM to hef Goddefs all her vo\y5, and guides 
Her bold Leandj:!?. o'er the dufky tides; 410 

Wrings his wet hair, his briny bofom warms. 
And clafps her parting lover in her arms. 

Deep, in wide caverns and their fhadowy ailes^ 
Daughter of Earth, the chafte Truffelia (miles; 

femhling the balls of hair fpi^nd m the ftomachs of cows: it adhq^es to 
nothing, but rolls from one part of the lake to anothef. Thp Conferva va- 
gabunda dwells on the European feas, travelling along in the midft of the 
waves. (Spec Plant.) Thefe may not improperly Ije caljed itinerant ve- 
getables. In a fimilar manner the Fucus natans (fwinoming) ftrikesDO 
roots into the earth, but floats on the fea in very exteuliveL maifes, 4ndmay 
be faid to be a plant of paiTage, as it is wafted by thp winds from one fliorc 
to another. 

'truffel'ia. 1. 4 14. (I.ycoperdon Tuber) Truffle. Clandeftine marriage. 
This fungus never appears above ground, requiring little air, and, perhaps, 
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On filvery beds, of fofc a{beftus wove, 
Meets her Gnome-hufband, and avows her love. 
— High o'er her couch impending diamonds blaze, 
And branching gold the cryftal roof inlays ; 
With verdant light the modeft emeralds glow, 
Blue fapphires glare, and rubies blufh, below ; 
Light piers of lazuli the dome furround. 
And pidlured mochoes teflelate the ground;* 
In glittering threads along refle£tive walls 
The warm rill murmuring twinkles, as it falls ; 
Now fink the Eolian firings, and now they fwell, 
And Echoes woq in every vaulted cell ; 
While oil white wings delighted Oupids play. 
Shake their bright lamps, ^nd fhed celeftial day. 

Clofed in an azure fig by fairy fpells, 
Bofom'J in down, fair Capri-fic a dwells;-?^ 
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no light* It is found by dogs or fwine, who hunt it by the finell. Other 
plants which have no buds or branches on their ftems, as the grafles, (hoot 
out numerous ftoles or fcions under ground; and this the more, as their top9 
or herbs are eat^A by cattle, and thus preferve themlielves* 

Capri'Jicus, 1. 430. Wild fig. The fruit of the fig is not a feedpveffel, 
but a receptacle indofing the flower within it. 'As' thefe trees bear fome 
male and others female flowers, immured on all fides by the fruit, the man- 
ner of their fecundation was very unintelligible, till Tournefort and Ponte- 
dera difcovered, that a kind of gnat, produced in the male figs, carried the 
fecundating duft on its wings, (Cynips Pfcnes Syft. Nat. 919.) and, pene- 
trating the female fig, thus impregnated the flowers. For the evidence of 
this wonderful f^d, fee the word Caprlfication, in Milne*s Botanical "Oiz" 
tionary. The figs of this country are all fem?ile, and their feeds not proli- 
fic; and, therefore, they can only be propagated by layers and fuckers. 

Monfieur d^ la Hire h^s fl^ewn, in the ^^emoii'. de I'Ac^dem. de Science, 
that the funmier figs of Paris, in Provence, Italy, and Mal^, have all per- 
it&. ftaniina, and ripen nqt only their fruity, but their feed; from which 
feed other %-trees are raifed ; but diat tl^e ftaii}ina of the autiumu^ figs are 
abortive, perhaps owin^ to the want of ^ due warmth. N|''. l^lilne, in his 
Botanical pid:ionary (art. ^aprificacion),' iays, that the cidtivated fig-trees 
have a few male flowers placed abpve tlie female within the fame cover- 
ing or receptacle ; which, in warmer climates, perform their proper ofiice, 
but in colder ones become abortive. And Linnxps obferves, that fome figs 
have the navel of the receptacle open; which was one reafon that induced 
him to remove this plant from the clai^ ClandefUne Marriage to the clafs 
Polygamy. Lin. Spec. Plant. 

From all thefe circumltances I fliould conjeAure that thofe female fig- 
flowers, which are clofed on all fides in t^ fruit or receptacle without any 
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So fleeps in Hlence the Curculio, (hut 

In the dark chambers of the cavem'd nut, 

Erodes with ivory beak die vaulted (hell. 

And quits, on filmy widgs, its narrow cell. 

So the pleafed Linnet, in the mofs-wove neft, 435 

Waked into life beneath its parent's breaft, 

Chirps in the gaping (hell, burfts forth erelong. 

Shakes its new plumes, and tries its tender fong. — 

— And now the talifhian (he ftrikes, that charms 

Her hu(band-Sylph, — and calls him to her arms. — 440 

Quick, the light Gnat her airy Lord beflrides^ 

With cobweb reins the flying courfef guides. 

From cryftal fleeps of viewlefs ether fprings. 

Cleaves the foft air on ftill expanded wings ; 

Darts like a funbeam o'er die boundlefs wave, 445 

And feeks the beauty in her ficret cave. 

So with quick impulfe through all Nature's frame 

Shoots the eledlric air its fubtle flame. 

So turns the impatient needle to the pole, 

Tho' mountains rife between, and oceans roll. 450 

Where round the Orcades white torrents roar. 
Scooping with ceafelefs rage the incumbent fliorc, 
Wide o'er the deep a dufl^y cavern bends 
Its marble arms, and high in air impends ; 



male ones, are monfters, which have been propagated for their fruit, like 
barberries, and grapes without feeds in them; ana that the Caprification is 
either an ancient ptocefs of imaginary ufe, and blindly followed in fome 
countries, or that it may contribute to ripen the fig by decreafing its vigour, 
like cutting oiF a circle of the bark from the branch of a pear-tree. Tour- 
nefort feems inclined to this opinion ; who fays, that the figs in Provence 
and at Paris ripen fooner if their buds be pricked with a iflraw dipped in 
olive-oil. Plumbs and pears pundured by fome infed ripen fooner, and the 
part round the pundure is fweeter. Is not the honey-dew produced by the 
pun6lure of infedls? Will not wounding the branch of a pear-tree, which 
it too vigorous, prevent the blofibms from falling off; as from fome fig-trees 
the fruit is faid to fall off unlefs they axe wounded by caprification ? I had 
laft fpring fix young trees of the Ifchia fig, with fruit on them; in pots in '» 
-ftove; on removing them into krger boxes, they protruded very vigorous 
ihoots, and the figs all fell off; which I afcribed to the incrieafed vigour of 
the plants. 
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Bafaltic piers the ponderous roof fuftain, 455 

And fteep their maiTy fandals in the main ; 

Round the dim walls, and through the whifpering ailes, 

Hoarfe breathes the wind, the glittering water boils. 

Here the charm'd Byssus, with his blooming bride, 

Spreads his green (ails, and braves the foaming tide ; 460 

The ftar of Venus gilds the twilight wave. 

And lights her votaries to the fecret cave ; 

Light Cupids flutter round the nuptial bed. 

And each coy Sea-maid hides her blulhing head. 

Where cool'd by rills, and curtain'd round by woods, 465 
Slopes the green dell to meet the briny floods. 
The fparkling noon-beams tremblii^ on the tide. 
The Proteus-lover woos his playful brfde. 
To win the fair he tries a thoufand forms, 
fiafks on the fands, or gambols in the dorms. 470 



BafaltU piers* I. 455. This defer iption alludes to the cave of Fingal, in 
the ifland of 3taffa. The bafaltic columns, which compofe the Giants Caufe- 
way on the coaft of Ireland, as well as thofe which fupport the caye of Fin* 
gal, are evidently of volcanic origin, as is well illufirated in an ingenious 
paper of Mr. Keir, in the Philof. Tranf. who obferved in the glafs, which 
had been long in a fufing heat at the bottom of the pots in the glafs-houfes 
at Stourbridge, that cryftals were produced of a form fimilar to the parts 
of the bafaltic columns of the Giants Caufeway. 

Byjfus. 1. 459. Clandeftine Marriage. It floats on the fea in the day, and 
ilnks a little during the night; it is found in caverns on the northern fhores,.' 
of a pale green colour, and as thin as paper. 

The Proteus'lover. I. 468. Conferva polymorpha. This vegetable is put 
amongil the cryptogamia, or clandefline marriages, by Linnxus; but, ac- 
cording to Mr. Ellis, the males and females are on diiferent plants. Philof. 
Tranf. voK Ivii. It twice changes its colour, from red to brown, and then 
to black ; and changes its form ,by lofing its Ibwer leaves, and elongating 
fome of the upper ones, fo as to be miilaken by the unikilful for different 
plants. It grows on the fhores of tl^ country. 

There is another plant, Medicago polymorpha, which may be faid to af- 
fume a great variety of (hapes; as the feed-yeflels refemble fometimes ihail- 
horns, at other times caterpilhrs with or without long hair upon them; by 
which means it is probable they fometimes elude the depredations of thole 
infeds. The feeds of Calendula, Marigold, bend up like a hairy caterpil- 
lar, with their prickles bridling outwards, and may thus deter fome birds or 
infeds from preying upon them. Salicornia alfo affumes an animal (imili- 
tude. Phil. Bot. p. 87. See note on Iris in additional notes; and Cypripe« 
dia, in Part I. 
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A Dolphin now, bis fcaly fides he kves^ 

Atld bears the fportive Damfel on the waves ; 

She ftrikes die cymbal as he moves along, 

And wondering Ocean lifteiis to the long. 

— And now a fpotted Pard the lover ftalks, 475 

Plays round her fteps, and guards her favour'd walks ; 

As with white teeth he prints her hand, carefs'd. 

And lays his velvet paw upon her breaft. 

O'er his round face her fnowy fingers flrain 

The filken knots, and fit the ribbon-rein.. 480 

— And now a Swan, he fpreads his plumy fails. 

And proudly glides before the fanning gales ; 

Pleafed on the flowery brink, with graceful hand. 

She waves her floating lover to thf land ; 

Bright fhines his fmuous neck, with crimfoii beak 485 

tie prints fond kiffes on her glowing cheek. 

Spreads his broad wings, elates his ebon crefl^ 

And clafps the beauty to his downy brefl. 

A hundred virgins join a hundred fwains, 
And fond Adonis leads the fprightly trains j 490 

Pair after pairj aloilg his facred groves 
To Hymen's fane the bright proceflion moves j 
Bach fmiling youth a myrtle garland fhades, 
And wreaths of rofes veil the blufhing maids; 
Light Joys on twinkling feet attend th(6 throng, . 495 

Weave the gay dance, or raife the frolic fong ; 

Adonis. 1. 490. Many males and many female^ live together in the iam^ 
dot^er. It may feem a folecifm in language, to call a flower, which con- 
tains many of both fexes, an individual ; and the mote (o to call a tree or 
ihrub an individual, Ti^rhich confids of fo many floWers. Every tree, indeed, 
ought to be confidered as a fiamily or fwarm of its lefpei^ive buds; but the 
buds themfelves feem to be individual plants; becaule each has leaVes oir 
lungs appropriated to it ; and the bark of the tree is only a congeries oif the 
roots of all thefe individual buds. Thus hollow oak-frees and willows are 
often feen with the whole wood decayed and gone, and yet the few remain- 
ing branches flourifli with vigour; but in refpe^l to the male and femalie 
parts of a flower, they do not deftroy its individuality any more than the 
nuniber of paps of a fow, or the number of her cotyledons, ea(;h of tirhi^h 
includes one of her young. 

The fociety called the Areoi, in the ifland 6f Quheite, confifts bf z)i6iii 
100 males and Ibo females, who iortn. one, T^toiMtcwwa taarria^e4 
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— Thick, as they pafs, exulting Cupids fling 
Promifcuous arrows from the founding firing ; 
On wings of goflamer foft Whifpers fly, 
And the fly Glance fteals fide-long from the eye. 50x5 

— As round his ftirinc the gaudy circles bow. 
And feal with muttering lips the faithlefs vow> 
Licentious Hymen joins their mingled hands, 
And loofely twines the meretricious bands. — 
Tlius where pleafed VenIts, in the fouthern main, 505 

Sheds all her fmiles oii Otaheite's plain. 
Wide o'er the ifle her filken net fhe draws, 
•And the Loves laugh at all but Nature's laws." 

Here ceafed the Goddefs, — o'er the filent ftrings 
Applauding Zephyrs fwept their fluttering wings; 510 

Enraptured Sylphs ardfe in murmuring crowds 
To air- wove canopies and pillowy clouds ; 
Each Gnome reluSant fought his earthy cell, 
And each chill Floret clos'd her velvet bell. 
Then, on foft tiptoe, NlCHr approaching near 515 

Hung o'er the tunelefs lyre his fable ear; 
Gem'd with bright ftars the ftill ethereal plain, 
And bade his Nightingales repeat tbt ftrain. 



' I. • * 



. »"- . 



•.. . , I 



l.ii.. *:..-• 



. , ^y .t AN>. j 






i. 



^JF"'* 




' yf'''^'/^'^/ fft i(/u/rfhHrmiM/f,t 



THE 

BOTANIC GARDEN. 

^ssasswasssssss i n j i i i aaaa 

ADDITIONAL NOTES. 

P. 14. Additional note to Curcuma. X HESE antherlefs filaments feem to be 
an endeavour of the plant to produce more flamens, as would appear from 
fome experiments of M.' Reynier, inflituted for anether purpofe: he cut 
away the ftamens of many flowers, with defign to prevent their fecundity, 
and in many inftances the flower threw out new filaments from the w.ounded 
part, of different lengths, but did not produce new anthers. The experi- 
ments were made on the geum rivale, different kinds of mallows, and the 
zchinops citro. Critical Review for March, 1788. 

P. 15. Addition to the note on Iris. In the Perfian Iris the end of the lower 
petal is purple, with white edges and orange ftreaks, creeping, as it were, 
into the mouth of the flower like an infe^ ; by which deception in its native 
climate it probably prevents a fimilar infe A from plundering it of its honey; 
the edges of the lower petal lap^ over thofe of the upper one, which pre- 
vents it from opening too wide on fine days, and facilitates its return at 
night ; whence the rain is excluded, and the air admitted. See Polymor- 
pha, Rubia, and Cypripedia, in Part I. 

P. 17. Additional note on Cbondrilla, In the natural ftate of the expanded 
flower of the barberry, the ftamens lie on the petals; under the concave 
fummits of which the anthers flicker themfelves, and in this fituation re- 
main perfedlly rigid; but on touching the infide of the filament near its 
bafe with a fine brittle, or blunt needle, the ftamen infl:antly bends up- 
wards, and the anther, embracing the ftigma, flicdt its duft. Obfervations 
on the Irritation of Vegetables, by T. E. Smith, M. D. 

P. 19. Addition to the note on Silene. 1 faw a plant of the Dionsa A^uP> 
cipula. Fly-trap of Venus, this day, in the colledion of Sir B. Boothby, at 
Aihbum-Hall, Dcrbyfliire, Aug. 20th, 1 7 88; and on drawing a ftraw 
along the middle of the rib of the leaves as they lay upon the ground round 
the ftem, each of them, in about a fecond of time, clofed and doubled itfelf 
Vp> crofling the thorns over the oppofite edge of the leaf, like the teeth of a 
fpring rat-trap : of this plant I was favoured with an elegant coloured draw- 
ing* by Mlfs Maria Jackfon, of Tarporly, in Chefliirc, a Lady who adds 
much botanical- knowledge to many other elegant acquirements. 

In the Apocynum Androfsemifolium, one kind of Dog's bane, the anthers 
converge over the nedaries, which confift of five glandular oval corpufdcs 
furrounding the germ; and, at the fame time, admit air to the ne«5baries 
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at the interftice between each anther. Bnt when a fly inferts its probofcis 
between thefe anthers to plunder the honey, they converge dofer, and with 
fuch violence at to detain the fly» which that generally periihes. This ac-> 
count was related to me by R. W. Darwin, Efq. of Elfton, in Nottingham- 
Ihire, who fliowed me the plant in flower, July ad, 1788, with a fly thus 
held fiaft by the end of its probofcis, and was well feen by a magnifying lens, 
and which, in vain, repeatedly ftrugglcd to difeng^ge itfclf, till the converg- 
ing anthers were feparated by means of a pin*, on fome days he had ob- 
ierved that almoft every flower of this elegant plant had a fly in it thus en- 
taggled; and, a few weeks afterwards, favoured me with his further ob- 
icrvations on this fubjed. 

** My Apocynum is not yet ont of flower. I have often vifited it, and 
** have frequently found four or five flies, fome alive, and fome dead, in its 
** flowers; they are generally caught by the trunk or probofcis, fometimes 
** by the trunk and a leg : there is one at prefent only caught by a leg. 
I don't know that this plant fleeps, as the flowers remain open in the 
night; yet the flies frequently make their efcape. In a plant of Mr. Or- 
doyno*s, an ingenious gardener at Newark, who is pofiefTed of a great col- 
le^ion of plants, I faw many flowers of an Apocynum with three dead 
flies in each: they are a thin-bodied. fly, and rather lefs than the common 
** houfc-fly ; but I have feen two or three other forts of flics thus arrefled 
«' by the plant. Aug. I a, 1788." 

P. 91. AtUitional note m Ilex. The efficient caufe which renders the hol- 
lies prickly, in>Needwood Foreft, only as high as the animals can reach them, 
may arife from the lower branches being conflantly cropped by them, and 
thus flioot forth more luxuriant foliage : it is probable the (hears in garden- 
hollies may produce the fame effed, which is equally durious, as prickles 
are not thus produced on other plants. 

P. 35. Additional note on Ulva, M. Hubert made fome obfervations on 
the air contained in the cavities of the bambou. The flems of thefe canes 
were from 40 to 50 feet in height, and 4 or 5 inches in diameter, and might 
contain about 30 pints of elaftic air. He cut a bambou, and introduced a 
lighted candle into the cavity, which was extinguiihed inunediately on its 
entrance. He tried this about 60 times in a cavity of the bambou, containing 
about two pints. He introduced mice at different times into thefe cavities^ 
which feemed to be fomewhat affeded, but foon recovered their agility. 
*J'he {lem of the bambou is not hollow till it rifes more than one foot from 
the earth ; the diviiions between the cavities are convex downwards. Ob- 
ferv. fur la Physique, par M. Rozier, 1. 33, p. 130. 

P. 103. Addition to the note on Trofaolutn. In Sweden a very curious 
phenomenon has been obferved on certain flowers, by M. Haggren, Lec- 
turer in Natutal Hiilory. One evening he perceived a ^aint flafh of light 
repeatedly dart from a Marigold: furprized at fuch an uncomnion appear- 
ance, he reiblved to examine it with attention; and, to be aifured that it 
was no deception of the eye, he placed a man near him, with orders to 
make a fignal at the moment when he obferved the light. They both law 
it conilantly at the fame moment. 
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The light was mofl briliiant on Marigold*, of an orange or flame colour; 
but fcarcely vifible on pale ones. 

The fladi was frequently Icen on the fame flower two or three times ia 
quick) fucccflion, tut more commonly at intervals of feveral ininutes} an4 
when feveral flowers in the fame pUce emitted their Jight together, it could 
be obferved at a conilderablc diflance. 

This phenomenon was remarked in the months of July and Auguft, at 
fiin-fet,' and for half an hour after, when the atmofphere was clear; but 
. after a raixiy day, or when the air was loaded with vapours, nothing of i| 
was feen. 

The following flowers emitted flaflies more or lefe vivid, in this ordei:; 

1. The Marigold, (Calendula Officinalis J. 

2. Qarden Nailurtion, (Tropanlum majusj, 

3. Orange Lily, (Lilium bulbiferum). 

4r African Marigold, (Tagetes patula et er^a). 

Sometimes it was alfo obferved on the Sunoflowers, (Heliantbus amnttusjm 
But blight yellow, or flame colour, feen^ed in general neceflary /or the pro^ 
dudion of this light; for it was pever feen on .the flowers of any other 
colour. 

To difcover whether fome little infers, or phofphoric worms, might not 
be the caufe of it, the flowers were carefully exapiined even with a microf- 
cope, without any luch being found. 

. From the r^pi4ity of the flafli, ^nd other circumftances, it might be conjee.^ 
tured, that there is fomething of eleiflricity in this phenomenon. It is well 
known, tliat when the pj/lil of a flower is impregnated, the fallen burfls 
away by its elafticity, with which eledricity may be combined. But M. 
Haggren, after having obferved the flafli from the Orange-lily, the anfber* 
of which are a conflderable fpace diflant from the petals, found that the light 
proceeded from the petals only ; whence he concludes that this eledlric light 
is caufed by the pollen, which, in flying off", is fcatter^d upon thp petah*-^ 
Obfer. Physique par M. Rosier, yol. xxxiii, p. i?i. 



Defer iptian of the Poifon-Tree in the IJland of ^ ASK, l^raiJlaUd from the ori" 

ginal Dutch of N. P. Foerfch. 

THIS deftrut^ive tree is called, in the Malayan language, Bobon-Upas^ 
and has been defcribed by naturalifls; but their accounts have been fo tinc- 
tured with the marvellous, that the whole narration has been fuppofed to be 
an ingenious fldiion by the generality of readers. Nor is this in the leafb 
degree furprifing, when the circumftances, which we fliall faithfully relate 
in this defcriptipn, are confldered. 

I mufl: acknpwledge, that I long doubted the exiflence of this tree, un- 
til a ftri<Sler inquiry convinced me of my error. 1 ftiall now only relate 
Ample unadorned facSts, of which I have been an eye-witnefs. My readers 
may depend upon the fidelity of this account. In the year I774, 1 wa% fta- 
tioned at B^tavia, as a fijirgeon, in the fervicc ff the putch Eaft-India Com- 
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f*nj. During my refidence there, I receiTed fererd different mccoimts of 
the Bohon-Upas, and the violent effeds of its poifon. Thej all then 
ieemed incredible to me, bvt raifed my coriofity in fo high a degree, that I 
refoWtd to inveiBgate this fnbjeA thoroughly, and to tmfb only to my vrxm 
•Ifirvatutu. In conie^uence of this reiblution, I applied to the Go¥emor* 
General, Mr. Petnis Albcrtus van der Parra, for a pafs to trarel dnongh 
the country : my requeft was granted ; and, having procured eyery informa* 
tion, I fet oBt on my expedition. I had procured a recommendation from 
•o old Malayan prieft to another prieft, who lives on the pearcft inhabita- 
ble fpot to the tree, which is about fifteen or fixteen miles diftant. The 
letter proved of great fervice to mi in my undertaking, as that prieft is ap- 
pointed by the Emperor to refide there, in order to prepare for eternity the 
fouls of thofe who, for different crimes, are lentenced to approach the tree, 
and to procure the poifon. 

The BoboH'Upas is fituated in the ifland of Java, alK>ut twenly-ieven 
leagues from Baiavia, fourteen ^m Soura^Cbarta, the feat of the Emperor, 
and between eighteen and twenty leagues from Tihkj^e^ the prefent refidence 
of the Sultan of Java. It is furrounded on all fides by a drde of high 
hills and mountains; and the country round it, to the dii^nce of ten or 
twelve miles from the tree, is entirely banen. Hot a tree^ nor a flirub, nor 
even the leaft plant or grafs, is to be feen. I have made the tour all around 
this dangerous fpot, at about eighteen mHes diftant from the -centre, and I 
found the afpeft of the country on all fides equally dreary. The eafieft af- 
ccnt of the hil)s is from that part vrhere the old ecclefiaftic dwells* From 
his boufe the criminals are fent for the poifon, into which the points of all 
warlike infbnments are dipped. It is of ^igh value, and produces a confi* 
derable revenue to the Emperor. 

Account 9/ the manner in nvhub tht Fwifen is pr9curtd. 

The poifon which is procured from this tree, is a gum that ifliies out be- 
tween the bark and the tree itielf, like the camphor, Male£ad:prs who, for 
their crimes, are fcntenced to die, are the only perfons who fetch the poifon; 
and this is the only chance they have of faving their lives. After fentence is 
pronounced upon them by the judge, they are alked in court, whether they 
will die by the hands of the executioner, ot whether they will go to the 
Upas tree for a box of poifon ? They commonly prefer the latter propo&l, 
as there is not only fome chance of preferying their lives, but alio a cer- 
tainty, in cafe of their fafe return, that a provifion will be made for them 
in future by the Emperor. They are alfo . permitted to a& a fovour from 
the Emperor, wliich is generally of , a trifling nature, and commonly gtanted. 
They are then provided with a fihrer or tor^ifefliell box, in which they arc 
to put the poifonous gum, and are properly inftruded how to proceed while 
they are upon their dangerous expedition. Among otiier particulars, they are 
always told to attend to the diredion of the winds ; as they are to go to- 
vTards the tree before the wind, fo that the effluvia from the tree are al- 
ways blown from them. They are told, likewife, to travel with the utmoft 
difpatch, as that is the only method of infuring a iafe return. They are af- 
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terwar<U fcnt toikit houfe of tiie old piieft, tt> which place the^ are com** 
monl^ attended by their frienda and reUtions. Here they ge^raUy remaAD 
fomc dB)|sB». in expedation of a fayourabie breeze. During' that time- di9 
ccclefiaftic preparea them for their future fate by prayers and admonitions^ 

>Vliea the hour of their departure arrives, che prieft puts on thetn a long 
leather-cap, with two gbrffes before their eye8> which comes dbwn as- far 
afr their breaft; and aUb provides them with a pair of leather gloves. They^ 
are'tSien conduced by the prieftv and their friends and relatioBSi about two 
miles on their journey. Here the prieft repeats ha inftnidions, and tellsr 
them where they are to htok for the tree. He ihews them a hiH, which 
tbey are told to afcend, and tiiat on the other ilde they will find a rividet 
which- they ^e to follow, and which will conduift them dire<^y to the 
Upas. They now take leave of each other ; and, amidft prayers for their, 
ihccefs, the delinquents haften away. 

The worthy old ecdeiiaflic has aflured mc, diat during his refidence there* 
for upwards of thirty years, he had difmified above feven hdndred crimi- 
nals in the manner which I have defcHbed ; and that fcarcely two out of 
twenty have returned. He fhewed me ^ catalogue of all the unhappy fuf- 
ferers, with the date of their departure (rom his houfe annexed; and a lift 
of the olF^nces for which they had been condemned : to which was added, 
a lift of i^ofe who had returned in iafety. 1 afterwards faw another lift 
of thefe culprits, at tlie jail-keeper's, at Soura'Charfa^ and found that the^ 
perfedly correfponded with each other, and wlUi the difierent informations 
which I afterwards obtained. 

I was preient at fome of thefe melancholy ceremonies, and defired different 
delinquents to bring with them fome pieces of the wood, or a finall branch, 
or fome leaves, of this wonderful tree. I have aUb given (hem filk cords, 
defiring them to meafure its thickhefs. I never could procure more than 
two dry leaves that were picked up by one of them on his return ; and all 
I could learn from him, concerning the tree itfelf, yras, that it ftood on the 
border of a rivulet, as defcribed by the old prieft; that it vrasof a middling 
iize ; that five or fix young trees of the fame kiiAl ftood dofe by it ; but 
that no other ihrub or pbm could be feen near it; and that the ground was 
of a browniih faad, full of ftones, almoft impra^icable for travelling, and 
covered with dead bodies. After many converfatidftsiiwith the old Malayan 
|>rieft, I queftioned him about the fir ft difcovery, and aiked his opinion of' this 
dangerous tree; upon which he gave me the foUowtag anfWer : 

" We are told in our new Akoran, that* afaarve an hundred years ago, the 
'* country around the tree was inhabited by a people firoi^ly addi^ed to the 
^ fins of Sodom and Gomorrha; when the great Prophet Mahomet deter- 
** mined not to fufifer them to lead fuch deteftable lives any longer, he applied 
<« to God to puniih them: upon which God caufed this tree to grow out of 
'* the earth, which defbroyed them all, and rendered the country for ever 
^ unii^bitable." 

Such was the Malayan opinion. I fhall not attempt to comment; but 
muft obferve, that all the Malayans confidcr this tree as an holy inftru- 
ment of the great prophet to puni0i the fins of mankind ; and, therefore. 
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fo die of the polfon of the Upas is generally confidered among them as an 
honourable death. For that rcafon I alio obfeiTed, that the delinqoentt, 
who were going to the tree, were greaerally drefied in their heft appareL 

This, however* is certain, though it nwiy appear incredible, that from 
fifteen to eighteen miles round this tree, not only no human creature can 
exift, but that, in that fpace of ground, no living animal of any kind hat 
ever been difcovered. I have alio been aflured by feveral petfona of vera- 
city, that there are no filh in the waters, nor has any rat, monfe, or any 
other vermin, been fecn there; and when any birds fly fo near this tree, 
that the effluvia reaches them, they fall a facrifice to the efficds of the poi- 
fon. This circnmftance has been afcertained by different deHnquentf, who, 
in their return, have feen the birds drop down, and have picked them up 
4ead^ and brought them to the old eccleiiaftic. 

I will here mention an inflance, which proves the fad beyond all doubt, 
and which happened during my ftay at Java. 

In the year 1 7 75, a rebellioii broke out among the fubje^ of the Maf'^ 
fay, a fovcreign prince, whofe dignity is nearly equal to that of the Em- 
peror. They refi^fed to pay a duty impofed upon them by their foverdgn, 
whom they openly oppofcdk The Maffay fent a body d a thoufand 
troops to difperfe the rebels, and to drive them, with their fantilies» out 
of his dominions. Thus four hundred families, confiiling of above fix- 
teen hundred fouls, were obliged to leave theit native country. Neither 
the Emperor nor the Sultan would give them protedion, not only becaufe 
they were rebels, but alfo through fear of difpleafing their neighbour, the 
Maffay. In this diftrefsful fituation, they had no other refource than to 
repair to the uncultivated parts round the Upas, and requeued permiflioA 
of the £mpcror to fettle there. Their requeft was granted, on condition 
of their fixing their abode not more than twelve or fourteen miles from 
the tree, in order not to deprive the inhabitants already fettled there, at a 
greater diftance, of their cultivated lands. With this they were obliged 
to comply ; but the confequence was, that in lefs than two months their 
number iVas reduced to about three hundred. The chiefs of thofe who re- 
mained returned to the Maflay, informed him of their loffes, and intreated 
his pardpn, which induced him to receive them again as fnbjeds, thinking 
them fufficicntly puni%ed for their mifcondud. I have feen and converfed 
with fcveral of thofe who furvived, foon after their return. They all had 
the appearance of perlbns tainted with an infe«3;ious difordcr; they looked 
pale and weak, and, from the account which they gave of the loTs of their 
comrades, and of the fymptoms and circumftances which, attended their dif- 
iblucion, fiich as convulfions, and other figns of a violent death, I was fully 
convinced that they fell vidims to the poiibn. 

This violent eflc<% of the poifon at ' fo great a di^nce ftXMii tble tree 
certainly appears furprking, and almoll incredible; and efpecially, when we 
ronftdcr that it ie poffiblc for delinquents who approach the tree to return 
alive. My wonder, however, in a great meafurev ccafed, after I had made 
the following obfcrvations : 

I have faid before, that malefadors are inftnidcd to go to th« tree with 
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the wind, and to return againft the wind. When the wind continues to 
blow from the fame quarter while the delinquent travels thirty, or fix and 
thirty miles, if he be of a good conftitution, he certainly furvrves. But what 
proves the moit deftrudive is, that^here is no dependence en the wind in 
that part of the world for any length of time. — There arc no regular land- 
winds; and the fca-wind is not perceived there at all, the fituation of the 
tree being at too great a diftance, and furrounded by high mountains and 
uncultivated forefts. Befides, the wind there never blows a frefh regular 
gale^ but is commonly merely a current of light, foft breezes, which pafs 
through the diflferent openings of the adjoining mountains. It is alfo fre- 
quently difficult to determine from what part of the globe the wind really 
comes, as it is divided by various obftrudions in its paflkge, which eafily 
change the diredion of the wind, and often totally deftroy its effe<5ls. 

I» therefore^ impute the diftant effeAs of the poifon, in a great meafure, 
to the conftant gentle winds, in thofe parts, which have not power enough 
to difperfe the poifonous particles. If high winds were more frequent and 
durable there, they would certainly weaken very much, and even deftroy 
the obnoxious effluvia of the poifon; but without them, the air remains in- 
feded and pregnant with thefe poifonous vapours. 

i am the more convinced of this, as the worthy ecdefiaftic affured me, 
that a dead calm is always attended with the greateft danger, as there is a 
continual perfpiration iffuing from the tree, which is feen to rii]e and fpread ^ 
ia,the air, like the putrid fleam of a mariliy cavern^ 

£xperimenU made ivith the Gum of the Upas-Tree» 

In the year 1 7 76, in the month of February, I was prefcnt at the exe- 
cution of thirteen of the Emperor's concubines, at Soura-Ctarta, who were 
convided of infidelity to the Emperor's, bed. It was in the forenoon, about 
eleven o'clock, when the fair criminals were led into an open fpacc, within 
the walls of the Emperor^ palace. There the judge paiTcd fcntcncc upon 
them, by which Ae% were doomed to fuifer death by a lancet, poifoned with 
Upas. After this the Alcoran was prefented to them, and they were, ac- 
cording to tlie law of their great prophet Mahomet, to acknowledge and 
to affirm by oath, that the charges brought againft them, together with the 
fcntence and their punifhment, were fair and equitably. This they did, by 
laying their right hand upon the Alcoran, their left hand upon their brcail, 
and their eyes lifted towards heaven ; the judge then held the Alcoran to 
their lips, and they kifl^d it. 

Thefe ceremonies over, the executioner proceeded on his bufincfs in tlie 
following manner :-— Thirteen pofts, each about five feet higli, had been 
previoufly ereded. To thefje the delinquents were faftened, and their breafts 
flripped naked. In this fituation they remained a fiiort time in continual 
prayers, attended by fcveral priefts, until a fignal was given by the judge to 
the executioner ; on which the latter produced an inftriiment, much like the 
faring lancet ufed by farriers for bleeding horfes. With this inftrament, it 
being poifoned with the gum of the Upas, the unhappy wretches were lanc- 
ed in the middle of their breafts, and the operation was performed upon 
them all in lefs than 'two minutes. 
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My aftonliiiment was ndfcd to the hlghefi dfegree, when I htheld the fot^ 
Hen effeds of that poUbn; for in about five mioutes after they were lanced 
they were taken with a tremor^ attended with a fuhftiUut tauBmiM, aftef 
which they died in the greateli agonies, crying out to God and Ibtahomet 
for metcy. In fixteen miniitei by my watch, which I held in my hand, all 
the criminals were no tnore. Some hours after their death, I ohierved their 
bodies full of livid fycts, much like thofe of the Pettthug, their faces fwellftd^ 
their colotir changed to a kind of blue, their eyes kx>ked yellow, &c. &c. 

About a fortnight alter this I had an opporcunity of feeing fuch another 
execution at Samarang. Seren Malays were executed there with the fiune 
iDftrument, and in the fame manner ; and I found the operation in the JKnTon, 
Vid the fpots in their bodies, exadly the fame. 

Theie circtUnftances ihade me defirous tolry an expetiment- wkh iome 
animab, in order to be -convinced of the real effeAs of this poifoH; and as 
1 had then two young puppie^ t thought them the fitted objedls for my 
j^orpofe. I accordingly procured, with great difficulty, fome grains of Upas* 
1 difiblved half a grain of that gum in a (mall quantity of arrack,, and dip* 
^cd a lancet into it. WiUi this poifoned inftriiment I made an idcifioa in 
the lower mufcular part of the belly in one of the pfQppies. lliree minutes 
after it received the wound the animal began to cry out inoft piteonfly, and 
hm as faft as pofllble from one comer of the room to the other. So it con^ 
tinned during fix minutes, when all its firength being exhaufted, it feH upoa 
the ground, was taken with convulfions, and died in the> eleventh mmttte. 
i repeated this experiment with two other puppies, with a -cat and a fowl, 
and found the operation of the poilbn in all of them the iame: none of thefe 
animals furvived above thirteen minutes. 

1 thought it necelTary to try alfo the efTcA of the poifon given inwardly. 
Which I did in the following manner. I difiblved a quarter of a grain of 
the gum in half an ounce of arrack, and made a dog of fevea months old 
drink it. In (even minutes a fetching enfned, add I obferved, at the fame 
time, that th6 animal was <ieUrious, as it ran up and down the room, fell on 
the ground, and tumbled aboUtf then it rofe again, cried but very loud, 
agidr in about half an hour after Was fei2ed with convulfiom, and died. I' 
opened the body, and found theNlcmiach Very much inflamed, as the intef* 
tines were in tome parts, but not fo mnoh as the« ftomach. There was a 
Imall quantity of coagulated blood in the ftomach; but I could difcover no 
'erifice from which it cbuld have ifiiitd; and therefore ifuppoled it to have 
been fqueeied out oif the Itkngs, by the animars firaining while it was vo- 
teiting. 

From thefe experiments I have been convinced that the gum of the Upas 
Is the mofi dangerous and moft violent of all vegetable poifons^ and I am 
apt to believe that it greatly contributes to the unhealthineis of that ifiand. 
Nor is this the only evil attending it: hundreds of the natives of Java, as 
well as Europeans, are yearly defiroyed and treacheroufly murdered by that 
poifon, either internally or externally. Every man of quality or fafliion has 
his dagger or other arms poifoned with it ; and in times of war the Malayans 
poifon the fpriogs and other waters with it. By this treacherous pradicc 
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iAk Dutch iuSered greatly daring the l^ft war, as it occftfioncd the lofs oC 
lialf their army. For this reafon they have ever fince kept fiih in the Ipringk 
of which they dri|ih the water, and fentinels are placed near thete, who 
iBfpedt the waters every hoar, to fee whether the lifli arc alive. If they 
tnarch with an army or body of tropps mto an isnemy's country, they alwayli 
4;arry li^ fifli with them, which th^y throw into the water fpme hours befor6 
they venture to drink it; by which means they have been able to present 
their total deftru^ion. 

This account, I flatter myfelf, will fatisfy the curtofity of my readeft, ahd 
the few fa^ which I have related wiH be conlidered as a certain pteof of 
the exiftence of this pernicious tree, and its penetrating efiedts. 

If it be aiked !why we have not yet any more fdtisfaAory accinints of thil 
tree, I can only anfwer, that the objeft of n^oft travell,ers t<^ that part of 
the world confifts more in commercial purfuits than in the ftudy of Natural 
Hiftory and the advancement of Sciences. Befides, Java is fo uniyerfally 
reputed as unhealthy iiland, that rich travellers feldom mike any long ftay 
in it; and others want money, and generally are too ignorant of the Ian* 
gnage to trav<el, in order to make inquiries. In future, thofe who vifit thii 
iflaad will now probably be induced to make it an obje^ of their refearches, 
and wiU ^imilh us with a fuHer deArription of this tre6. 

I will therefore only add, that there exifts alfo a fort of Cajoe-Upas on 
the coaft of Macaffer, the ppKon of which Operates nearly In' the famp man^* 
ner, but is not half fo violent or malignant as that of Java, and of which 
I fhall likewife give a more circumil^ntial account in a defcriptioti of tha^- 
ifland. — London JMfa^azifte, 



Another Account of the Boa Upas, or Poifon-Tree of Macaffer, from an inau* 
gural Difertaiion fublijbed by Chrift. Aejipelxus, and approved by ProfeifoT 
Thunberg, at Upfal. 

DOCTOR Aejmclasus firft fpea^ of poifons in general, enumerating many 
virulent ones from the mineral anjd animal, as well as from the vegetable 
kingdoms of Nature. Of the firft he mentions arfenical, mercurial, and 
antimonial preparations; amongft the fecond he s^entions the poifons of fe- 
veral ferpents, fifhes, and infe&s; and amongft the lad the Curara on thd 
bank of the Oronoko, and the Woorara on the banks of the Amazones, and 
many others. But he thinks the ftrongeft is tha£ of a tree hitherto unde- 
fcribcd, known by the name of Boa Upas, which grows in many of thd 
warmer parts of India, principally in the iflands of Java, Sumatra, Borneo, 
Bali, Macaffer, and Celebes. 

Rumphius tcftifies concerning this Indian poifon, that it was more terri- 
ble to the Dutch then any warlike inflrument; it is by him fly led Arbor 
toxicaria, and he mentions two fpecies of it, which he terms male and female ; 
and defcribes the tree as having a thick trunk, with fprcading branches, co- 
vered with a rough dark bark. The wood, ho adds, is very folid, of a pale 
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yellow, and Tariegatcd with black fpots; bnt the finidificatioa is yet n^ 
known. 

Profeflor Tluicberg fuppofes the Boa Upas to be a Ccftmm, or a tree of 
the lame natural family; and dcfcribcs a Cefimm of the Csfc of Good- 
Hope, the joicc of which the Hottentots mix with the Tenom of a ocrtia 
lerpcnt« which is iaid to increafe the deleterious quality €»f them both. 

The Boa Upas tree is eaiily recognifed at a diflance, being always Ibila- 
rr, the foil around it being barren, and, as it were, burnt up; the dried 
juice is dark brown, liquifying by heat, like other refins. It it coDeded 
with the greated caution, the perfon haying his head, hands, and feet caie* 
fully corered with linen, that his whole body may be protedcd firam th« 
vapour as well as from the droppings of the tree. No one can approach ib 
near as to gather the juice, hence they fupply bamboos, pointed l&eai|iear» 
which they thruft obliquely, with great force, into the trunk; the juice ook« 
ing out gradual! J fills the upper joint ; and the nearer the root die womid 
is made, the more virulent the pcaibn is foppofed tor be. Sometimes iq»- 
waids of twenty reeds are left fixed in the tree for three or four days, that 
the juice may colled and harden in the cavities; the upper jdnt of the reed 
is then cut off from the remaining part, the concreted juice is formed into 
globules or lUcks, and is kept in hollow reeds, carefully doled, and wrap* 
ped in tenfold linen. It is every week taken out to prevent iu becoming 
mouldy, which fpoils it. The deleterioos quality appears to be w^tik, 
fince it lofes much of iu power in the time of one year, and in a few years 
becomes totally effete. 

The vapour of the tree produces numbnefs and fpafins of the limbs, and 
if any one ftands under it bare-headed, he lofes his hair; and if a drop falls 
on hira, violcct inflammation enfues. Birds which fit on die branches a 
fhort time, drop down dead, and can even with di£Bcuky fly over it; and 
not only no vegetables grow under it, but the ground is barren a Hone's calt 
around ic. 

A perfon wounded by a dart poiibned with this juice feels immediately a 
fcnfe of heat over his whole body, with great vertigo, to which death foon 
fucceeds. A perfon wounded with the Java poifon was afie<Sed with tre- 
mor of the limbs, and ftarting of the tendons in five minutes, and died in 
kfs than fixteen minutes, with marks of great anxiety; the corpic, in a few 
hours, was covered with petechial fpots, the face became tumid and lead- 
coloured, and the white part of the eye became yellow. 

The natives try the ftrength of their poiibn by a fingular teft ; fome of the 
expreitcd juice of the root of Amomum Z^rumbet is mixed with a little 
>\ater, and a bit of the poifonous gum or refin is dropped into it; an eficr- 
vcfccnce inftantly takes place, by the violence of which they judge of the 
ftrcrgth of the poifon. — \\Tiat air can be extricated during this e flci f tf cence ? 
— Till:* experiment is faid to be dangerous to the operator. 

As the juice is capable of being diifolved in arrack, and is thc|M^ fuppofed 
ro be principally of a reflnous nature, the Profcflbr docs not credit that foun- 
rriin? have been poifoned with it. 

'i'?*:s poiibn has been employed as a punishment for capital crimes in 






I 




FAIRY-SCENE, 137 

^^Sfz/otEsr afiid Qlfiei' iflan4s; in thofe cafes fome experimcAts hayiq beep made, 
'-j/^'&i when ^."^P^cr only ^ad been wounded with a dart, the immec^iate am-* 
^^^^nlsition oi.fijiid not fave the ciiminal from death. 

^^'-^ . The poifpU'ifiroin what has-been termed the female tree, is. lefs deleterious 
xjt *fl|uui'the'Ot^eX^ andha; been ufed chiefly in hunting; the caTjcafes of animals 
>f-^us <|p$iDye'4Ve. eaten with impunity. The poifon-juice is (aid to be ufed 
Jny/tcttferA^y ^;ji>' rffliedy againft other poifons, in tl^ form of a plafter; sdfq 
*^ ' for b; .'iiied inierhally for the fame purpofe; and is believed to alleviater the 
.^'i.t'^pfi^ sLiid eicirad jthe poifon of venomous infe^ fooner than any other zp^ 
. ;<>.'p^ptkvi.%. .^k&^frthor concludes that thefe accounts have been exaggerated 
V'*'^^;i^MAhotnedan prieftsj who have perfuaded their followers that the Prophet 
-t/:^ .IjXsll^Qciet^lanted this noxious tree as a punifhment for the fins of. maokiiid* 
■'i'.\ '^fftlilbalft jDf this Diifertation of C. AejmeUeus is given in Dr. Dun* - 
•? ' ^B^i liedicilfCpnunentaries fpr. the year 1790, Pecad. ad* vol. v. , : ■ 
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,.5^; ^ * fr^M:. 'HdundyU Niedwood ForeB, Referred to im Cavf ly, 1. 35, 
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/i'r •.';^.'.." ; * .^BKE, fecn of old, the elfin race 
'*jJ-V .*» •• •••; ' . M^ith fprightly vigils marked the place; 
. Their gay proceflions charm'd the fight, 

; .Gilding the lucid noon of night; 

'Ofr when obfcure the midnight hour. 

With glow-worm lanthems hung the bower* 
* . :V-Hark ! — the foff lute ! — along the green 

Moves with ipajeftic ftep the Queen ! 

^Attendant Fays around her throng, 
'•Vtxid trace the dance or raife the fong; 

•Of touch the flirill reed, as they trip, . 
•••With finger light and ruby lip. 

•• •High, on her brow fublime, is borne 

• • • • 

' t)ne fcarlet woodbine's tremulous horn; 
A gaudy Bee-bird*s* triple plume 
Sheds on her neck its waving gloom ; 
With filvery go0amer entwined 

■ Stream the luxuriant locks behind. 
Thin folds of tangled network break 
In airy waves adown her neck;— 
Warp'd in his loom, the fplder fpread 
The far-diverging rays of thread, 

. Then round and round with Ihuttle fine 
ought the undulating line; — 

* The hummingbird* 
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Scarce hides the woof her bofom's (how, • 

One pearly nipple peeps below. 

One rofe-leaf forms her crimfon veil, . 

The loofe edge crofles o*er her breaft; 

And one tranilacent fold, that fell 

From the tall lily's ample bell. 

Forms with fweet grace her IhoW-white trainj 

Flows, as (he (beps, and fweepft the plain. 

Silence and Night enchanted gaze, *' ' ' . 

And Hefpcr hides his van^uKh'd rays !— ' . * * 

Now the waked reed-finch fwells his throali 
And night-larks trill their mingled note ; * ' ' . . 

Yet hu(h*d in mo(s with writhed neck 
The blackbird hides his golden beak ; 
Charm*d from his dream of love he wakes. 

Opes his gay eye, his plumage (hakes, v' 

And, (Iretching wide each ebon wing, 
Firft in low whifpers tries to fing; .. . ^ 

Then (bunds his clarion loud, and thrills ** • * ' 

The moon-bright lawns, and (hadowy hills. 
Silent the choral Fays attend, ^ 

And then their filver voices blend. 
Each (hining thread of found prolong. 

And weave the magic woof of fong. '»'.'•. 

Pleafed PhUomela takes her (land \ •'•* 

On high, and leads the Fairy band^ 






Pours fweet at intervals her ftrain, ^ 

And guides with beating wing the traih. *! ■. ^ tX 

AVhild interrupted Zephyrs bear .' :- • •• .J- 

Hoarfe murmurs from the diftant wear; *« "^t 

And at each paufe is heard the fwell ' -* . ' 7 '*t 

Of Echo's foft fymphonious (hell. ^ --^ . 

• • » 

• • •*. 
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Lady in regimentals 
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the Rofe and the Nightingale 1 15 
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^)SED]S of Canttaufed forpr^y- 
er-beads 12 

Stems and leaves of Calfitriche 
fo matted together, aft they 
float on the water, as to bear a 
perfon walking on them 12 

*t'he female in Collinfonia ap- 
proaches firft to one of the 
males, and then to the other 13 

iFemales in Nigella and Epilobium 
bend towards the males for 
fome days, and then leave them 1 3 

The ftigma, or head of the fe- 
male, in Spartium (comihon 
broom) is produced amongd 
the higher fet of males; but 
When the keel-leaf opens, the 
piftil fuddenly twifb rouhdlike 
a French-horn, and places the 
ftigma amidft the lower fet of 
males 1$ 

The two lower males in Ballota 
become mature before the two 
higher; and, when their duft 
is fhed, turn outwards from 
the female i3 

The plantsof the clafsTwo Pow* 
ers, with naked feeds, are all 
aromatic I4 

Of thefe, Marum andNepeta are 
delightful to cats 14 

The fikmentitfi Meadia,Borago, 
Cyclamen, oolanum,45cc. (hewn 
iy reafoning to be the moft un- 
changeable parts of thofe 
flowers 14 

Rudiments of two hinder wings 
are feen in the clafs Diptera, 
or two- winged infeds 14 

Teats of male animals 15 



Filaments without antker s in Cur^ 
cuma, Linum, &c. and ftyles 
without ftigmas in many 
plants, fliew the advance of the 
works of nature towardsgreat- 
er perfe<5lion 15 

I)ouble flowers,orvegetablemon« 
fters, how produced I5> 16 

The calyx and lower feries of 
petals not changed in double 
flowers 

Difperfion of the duft in nettles 
and other plants 

Cedar and Cyprefs unperiihable 

Anthoxanthum gives the fragrant 
fcent to hay 

Viviparous plants : the Aphis is 
viviparous in fummer, andovi- 

' parous in autumn 

irritability of the ftamen of the 
plants of the clafs Syngenefia, 
or Confederate males 

Some of the males in Lychnis, 
and other flowers, arrive foon- 
er at their maturity 

Males approach the female in 
Glotiofa, Fritillaria, and Kal- 
mia 

Contrivances to diftroy infcAs 
in Silene, Dionaea mufcipula. 
Arum mufcivorum, Dypfacus, 
&c. 19 

Some bell-flowers clofe at night; 
others hang the mouths down- 
wards; others nod and turn 
from the wind ; ftamekis bound 
down to the piftil in Amaryllis 
formoflflima ; pifttl is crooked 
in HemerocalUs flava, yellow 
da>f-\ibf 
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ThoroR and prickles defigned for 
the defence of the plant; tall 
Hollies have no prickles above 
the reach of cattle 
Bird-lime from the bark of Hol- 
lies like elaftic gum 
Adanfonia the largeil tree known ; 

Its dimenfions 
Bulbous roots contain the embry- 
on flower, feen by difleding a 
tulip-root 
FUwcrs of Colckicum and Ha- 
mamelis appear in autumn, and 
ripen their feed in the fpring 
following 
Sun*flower turns to the fun by 

nutation, not by gyration 
Difperiion of feeds 
Drofera catches flies 
Of the neiftary, its ftruAure to 
preferve the honey from infetSls 

Curious probofcis of the Sphinx 
Convolvuli 

Final caufe of the refemblance of 
fonie flowers to infeds, as the 
Bee-orchis 

In fome plants of the clafs Tetra- 
dynamia, or Four Powers, the 
two fliorter ftamens, when ac 
maturity, rife as high as the 
others 

Ice in the caves on Teneirif, 
which were formerly hallowed 
by volcanic fires 

Some parafites do not injure trees, 
as Tillandfia and Epidendrum 

Mofles growing on trees injure 
them 

Marriages of plants neceflary to 
be celebrated in the air 

tnfedts with legs on their backs 

Scarcity of grain in wet feafons 

Tartarian lamb; ufe of down on 
vegetables ; air, glafs, wax, and 
fat, are bad condudorsof heat; 
fnow does not moiften the liv- 
ing animals buried in it, illuf- 
trated by burning camphor in 
fnow 

Of the collapfe o^ the fenfitive 
plant 

Birds of paflage 

The acquired habits of plants 

Irritability of plants increafcd by 

, previous expofure to cold 
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Lichen produces the firfl vegeta- 
tion on rocks 

Plants holding water 
21 Madder colours the bdnes of 
young animah 

21 Colours of animah ferre to con- 
ceal them 

22 Warm bathing retards old age 
Male flowers of Valifiiciia de- 
tach themfelves from the 

23 I plant, and float to th^ fem^e 
ones 

Air in the cells of plants, its va- 
rious ufes 
How Mr. Day probably loft his 

life in his diving-fiiip 
Air-bladders of fifh 
Star-jelly is voided by Herons 
Intoxicating muflirooms 
; Muflirooms grow without light, 

and approach to animal nature 
Seeds of Tillandfia fly on long 

threads, like fpiders on the 

goflsLxner 
Account of cotton mills 
Invention of letters, figures, 

crotchets 
Mrs. Delany*s and Mrs. North's 

paper-gardens 
The horologe of Flora 
The white petals of Helleborus 

niger become firftred, and then 

change into a green calyx. 
Berries of Mcnifpcmum intoxi7 

cat^ fifli 
Effe As of opium 
Paintings by Mifs Crewe 
Petals of Ciftus and (Enothera 

continue but a few hours 
Method of colledling the gum 

from Ciftus by leathern thongs 
Difcovery of the bark 
Foxglove, how ufed in dropfies 
Biftiop of Marfeilles and Lord 

Mayor of London 
Superftitious ufesof plants, the di- 

viring rod, animal m^petifm 
Intoxication of the PytMHisrieft- 

efs, poifon from Laurelleaves, 

and from cherry kerneb 
Sleep confifts in the abolition of 

voluntary power ; night-mare 

explained 
Indian fig emits flender cords 

from its fummit 
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Cave of Thor in Derbyfhirc, and 
fubterraneous rivers explained 73 

The capfule of the Geranium 
makes an hygrometer; Barley 
creeps out of a bam 74 

Mr. £dgworth*8 creeping hy- 
grometer 75 

Flower of Fraxinella flafhes on 
the approach of a candle 76 

Eflential oils narcotic, poifonous, 
deleterious to infeds 76 

Dew-drops from Mancinella blif- 
ter the ft in 77 

Ufes of poifonous juices in the 
vegetable economy 77 

The fragrance of plants a part 
6f their defence 77 

The fling "andpoifon of a nettle 77 

Vapour fromLobeliufufibcative; 
unwholefomenefs of perfumed 
hair-powder 78 

Ruins of Palmira 78 

The poifon-tiee of Java 79, 1 29 

Tulip roots die annually 80 

Hyacinth and Ranunculus roots 81 

Vegetable conteft for air and light 83 

Some voluble ftems turn E.S.W. 
and others W. S. E. 83 

Tops of white Bryony as grate- 
ful as Afparagus 84 

Fermentation converts fiigar into 
fpirit>food into poifon 85 

Fable of Prometheus applied to 
dram-drinkers 85 

Cyclamen buries its feeds and tri- 
folium fubterrane^m 86 

Fits dug to receive the dead in 
the plague 87 

Lakes of America coniifl of frefh 
water 87 

The feeds of Caflia & fome others 
are carried from America, and 
thrown on the coafts of Nor- 
way and Scotland 87 

Of the Gulph-ftream 88 

"Wonderful change predi<5led in 
the gul|dfl|^f exico ^B 

In the flo^^Ht Ca&iis grandi- 
florus, s^PCiftus, fome of the 
ftamens are perpetually bent to 
the piftil loi 

Ny6lanthes and others are only 
fragrant in the night; Cucur- . 
bita la^enaria do^s when the 
fun ihines on it I02 



Tropseolum, tiafturtion, emits 
fparks in the twilight 1 03 

Ne^l^ry on its calyx 103 

Phofphorefcent lights in the c- 
vening 103 

Hot embers eaten by bull-frogs 103 

Long filaments of graffes, the ' 
caufe of bad feed-wheat 104 

Chinefe hemp grew in England 
above 14 feet in five months 106 

Roots of Ihow-drop and hyacinth 
infipid, like orchis 107 

Orchis will ripen its feeds if the 
new bulb be cut off 107 

Proliferous flowers 107 

The wax on the candle-berry myr- 
tle faid to be made by infedls 108 

The warm fprings of Matlock 
produced by the condenfation 
of fteam raifed from great 
depths by fubterraneous fires 109 

Air Separated from water by the 
attradion of points to water 
being lefs than that of the par- 
ticles of water to each other 

Minute divifion of fub-aquatic 
leaves 

Water-crefs, and other aquatic 
plants, inhabit all climates 

Butomus efculent ; Lotus of £- 
gypt; Nympha» 

Ocymum covered with (alt every 
night 

Salt a remote caufe of fcrophula, 
and immediate caufe of fea- 
fcurvy 

Coloured fpatha of Arum, and. 
blotched leaves, if they ferve 
the purpofe of a coloured petal 1 14 

Tulip roots with a red cuticle 
produce red flowers 1 14 

Of vegetable mules the internal 
parts, as thofe of fru<5iification, 
refemble the female parent ; 
and the external parts, the 
male one 115 

The fame occurs in animal mules, 
as the common mule and the 
hinnus, and in iheep 1 15 

The wind called Harmattanfrom 
volcanic eruptions ; fome epi- 
demic coughs or influenzahave 
the fame origin II6 

Fifli killed in the fea, by ^ry fum- 
juers, inAfia 117 
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Hedyfamm gyrans perpetually 
moves its leaves like the refpi- 
ration of animals 

Planu pofTefs a voluntary power 
of motion 

Loud cracks from ice-mountains 
explained 

MufchuB coralfinus vegetates be- 
low the fnow, where the heat 
is always about 40. 

Quick growth of vegetables in 
northern latitudes, after the 
folution of the fiiows, ex« 
plained 

The Rail fleeps in the {how 

Conferva segagropila rolls about 
the bottom of lakes 

Lycoperdon tuber, truffle, re- 
quires no light 

Account of caprificatipQ 
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119 

119 

110 

121 



Figs wounded with a firiw, and 
pear sand plumbs wounded by 
infeds, ripen iboner, and bey 
come fweeter 1%^ 

Female figs clofed on all fides, 
fuppofed to be monfters l%% 

Bafiiltic columns produced by vol- 
canos, (hewn by their fiorm laj 

By ffus floats on the fea in the day, 
and finks in the night Z2g| 

Conferva polymorpha twice 
changes its colour and its form l»3 

Some feed-veflels and fcedsrefian- 
ble infers 

Individuality of flowprs not de- 
flroyed by the number of males 
ox females which they contain 

Trees are fwarms of bujs, which 
are indiyiduids, J14 
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NAMES OF THE PLANTS. 



ADpjkiS . 

-^gagr^ila . . 
A^icea^ .... 
Amar^is . . 
Anemone . . . 
Anthoxanthum 

Arum 

Aveaa .... 



Barometz 
Bettis . . 
Byssus . . 



Ca6ius • . . 

Calendula . . 

Callitriche . 

Canna . . . 

Cannabis . . 

Capri-ficus . 

Carlina • . . 

Caryopbjk'Uus 
V- Cassia .... 

Cereus 
^ Chond|^ 

Chundi 
ich6na 
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ircasa . . . 

Cistus . t • . 

Cocculus . . 

Colchicum . 

Part II. 



69 

57 

54 



Collinsonia 
Conferva . 
Cupressus . 
Curcuma . 
Cusciita . . 
Cy'clamen 
Cyperus . 



. ^ 



119, 



Diinthus . . 
Di6tamnus . 
Digitalis . . . 
Dodecatheon 
Draba . . . . 
Dr6sera . . . 
Dy'psacus . . 



Ficus . . 

FULUS . . 

Fraxinella 



Gal4nthus . 
Genista . . 
Gloriosar . 
ttX Gossy^pium 

Hedy'sarum 

Helianthus 
Hellcborus 
Hippomane 
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Ilex 21 

Impitiens 74 

Iris 15 

Kleinhovia 21 

Lipsana j i 

L4uro-c6rasus 70 

Lichen 32 

Linum . . . . ^ 47 

LoWlia 78 

Lonic6ra 26 

Lychnb 18 

Lycop6rdon 120 

Mancin611a ........ 77 

M^ia « 14 

Melissa 13 

Menisp6ftnum $4 

Mimosa 29 

Mdschns •...>»••. 119 

)7yinphaea « • $1 

Nelumbo 118 

'Ocymum zi2 

Orchis 80 

Osmiinda 17 
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Os'yris . . 



PakIL 
... 16 



Pftpaver jj 

Papy'rui * . . 49 

Plantigo 16 

Polymorpha 123 

Polypddium 28 

Prunus 70 

K^bsa. 33 

■ 

Sil^ne 19 

Tripa no 

Trem611a 36 

Tropse^olum 103 

Tn]flF61ia 120 

Tdiipa • . . 23 

Ulva 3j 

}JPf 79 

Urdca 77 

Vallisn^ria 34 

Viscom 27 

Vitis 8j 
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ERRATA. 

PART I. 

In the Argument of the fourth Canto, p^ge 96, line 8, for * 165,' 
read 177, and add 12 to each succeeding number of the lines 
throughout the page. 
Page 18$, 1. 8 from the bottom, for ^porportion/ read proportion* 
186, 1. 2 of the note, for ^ Porland/ read Portland. 
298^1. i7> for ' ceystallization/ read crystallization. 

PART II. 

l^ge I Id, the following note should have been inserted at Ae 

bottom of the page. 

' tct'fi^wn, L ^39. MdrembiTaothemiim oTftaflinniii. 



l^ireSions to the Binder for placing the Engravings. 

PART L 

Mr. Wedgwood's Cameos to £u:e page $4 

Cyprepedium 122 

Erythiina Corallodendron 124 

Portland Vase i8d 

first Compartment 187 

second Compartment 188 

Handles and Bottom 191 

Se^on of the Earth 299 

PART II. 

The two plates of Plants to come in between pages 20 and 2 1 

Meadia to face page 24 

Gloriosa Superba 28 

Dionaea Muscipula 29 

Amaryllis formosissima ^ 20 

ValUsneria Spiralis ^ 34 

Hedysarum gyrans 217 

Apocynum androsaemifollum 127 



rt^ IT was the intention of the publiftiers of this 
work, agreeable to an article of their propofals, to 
have inferted, in this place, a lift of the fubfcribers* 
names ; but it has been found impradticable, from 
the difficulty of coUefting the fubfcription-papers from 
every part of the United States, to comply with that 
article, without a very confiderable delay in the pub- 
lication. It has therefore been thought proper, from 
the preffing demands for the book, to puWifti it at 
>his time, and without any names; the omiffion of 
the whole being deemed preferable to the infertion of 
^Dut a fmall part of them. 
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